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The Model 7000 Universal Counter/ Timer 
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ONLY 



$300 



MADE IN USA 



Built for your budget, the Model 7000 Is a micro -processor con- 
trolled reciprocal universal counter. It is capable of measuring 
both Input signal frequency and period over the full 5 Hz to B0 
MHz range In one second with six digit resolution. The autorang- 
tng unit has both frequency and multiple period averaging 
measurement capability. Its microprocessor executes the 
optimum measurement and displays the desired format, fre- 
quency or period. 

1. High resolution, *»P controlled reciprocal counting design 
provides both input signal frequency and period measurements. 

2. B0 MHz frequency measurement plus event counting to 1 bil- 
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lion and elasped time measurement from 1 00 jiS to 1 00 hours. 

3. Single function Knob for easier operation and built in self 

testing confidence test circuit. 

Its ease of operation, versatility and accuracy make the Mode! 

7000 an ideal instrument for the hobbyist, technician or 

engineer. The Model 7000 can also be ordered with a 

temperature-compensated oscillator for applications where 

higher accuracy is needed. 

See your Triplet! distributor. Mod Center or representative tor a 

free no-ob ligation demonstration. Trlplett Corp., Bluflton, Ohio 

4S817. (419) 358-5015. TWX (810) 490-2400. 
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Bone 
Fone 
Clone 



If you thought the Bone 
Fone was great, wait 
until you hear what's new. 
Here's the latest on the 
Bone Fone spin-offs. 



It started with the Bone Fone. And this very 
unusual stereo system has created a whole 
new series of products. 

The Bone Fone is an AM/FM stereo radio 
that drapes around your neck like a scarf. Two 
speakers, placed near your ears, not only 
provide excellent stereo separation, but 
vibrate slightly through your bones to give you 
the same sensation as standing in front of your 
home stereo system. 

UNEXPECTED APPLICATIONS 

Shortly after it was introduced, the Bone 
Fone became a very popular product for a 
variety of reasons. A lady in Helena, Montana 
who bought the unit for her son told us, "It's 
made a significant contribution to my sanity. 
No more rock n' roll blasting through the 
house, the sound goes where my son goes." 

A jogger in Rowlett, Texas wrote us 
"Amazing separation, fantastic stereo re- 
sponse, helps my jogging tremendously. I 
wasn't really expecting this type of quality 
through a magazine ad at this price." 

But one of the most unexpected letters 
came from a man in Belle Center, Ohio. "You 
don't have to be young and jog to enjoy Bone 
Fone. You see, I'm 73 years old. I just sit and 
listen." 

LETTERS EVERYWHERE 

Letters have come from mailmen, roller 
skaters, skiers, cyclists, motrocycle enthusi- 
asts, hikers and even people who listen to the 
Bone Fone stereo while walking their dog. The 
Bone Fone appeals to practically every 
American. 

The Bone Fone was designed by an engi- 
neer who wanted to listen to good stereo 
music without carrying heavy box radios or 
bulky headphones. Headphones block out all 
other sounds- even warnings which could be 
dangerous outdoors, and box radios are 
heavy and disturb those around you. So he 
invented the Bone Fone -"the stereo sound 
you wear around." 

Weighing only 17 ounces and powered by 



4AA cell batteries the Bone Fone stereo pro- 
vides a sound that would be impossible to 
describe in an advertisement. The cliche, 
"you've got to hear it to believe it," certainly 
applies here. And for $69.95 it's the lowest 
priced stereo entertainment product available. 
But what about the sport enthusiast who can 
care less about stereo music? Or the person 
who wants just the news? Or simply the person 
that just listens to AM radio and doesn't want to 



spend $69.95? 




The Bone Fone drapes around your neck like 
a scarf and has a sound that you find incred- 
ible when you first hear it. 

Enter NUTS! NUTS is the AM version of the 
Bone Fone for sports nuts, news nuts, jogging 
nuts or anybody who wants a low cost Bone 
Fone without FM or stereo. NUTS sells for 
$39.95 complete with two speakers and a 
strapthatfirmly attaches theunittoyouforany 
physical activity. 

Sitting at a football game, walking your dog, 
jogging- NUTS gives you a convenient way to 
listen to music, news and sports without 
paying a premium for stereo. 

But the Bone Fone spinoffs don't end there. 
There's the Neck Fone- a device you place 
over your shoulders and plugs into your home 
stereo system. This lets you enjoy your home 
stereo without disturbing those around you 
and without the bulk of headphones. The Neck 



Fone sells for $34.95. 

So there you have it. Three exciting 
products- Bone Fone, NUTS, and the Neck 
Fone- three unusual solutions designed to 
solve any gift-giving problem. 

LOWEST-PRICED STEREO 

Compare the Bone Fone price with any 
box radio, stereo system or even the new $200 
Sony Walkman. The Bone Fone is the lowest- 
priced quality personal stereo system you can 
buy. It is also safer than headphones as it 
leaves you free to hear the sounds around you 
and keeps you in touch with the environment. 

To order any of the above products, simply 
send your check or money order for the 
amount listed above plus $2,50 for postage 
and handling (III. residents add 6% sales tax) 
to the address below, or credit card buyers 
may call our toll-free number below. Each unit 
is backed by a 90-day limited warranty and a 
service-by-mail facility as close as your mail- 
box. Service should rarely be required as the 
units use solid-state components and are 
designed to take rugged treatment. JS&A is 
America's largest single source of space-age 
products -further assurance that your modest 
investment is well protected. 

The Bone Fone started a small revolution. 
Be part of that revolution with the space-age 
way to listen to music, news and sports. Order 
a Bone Fone product at no obligation, today. 




Dept. R A One JS&A Plaza 
Northbrook, III. 60062 (312) 564-7000 

Call TOLL-FREE 800 323-6400 

In Illinois Call (312) 564-7000 

©JS&A Group, Inc. ,1980 
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Beckman brings a 

new dimension to hand held 

Digital Multimeters 
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True RMS capability 
at an affordable price 

Now you can measure the exact power content 
of any signal — regardless of waveform. Beckman 
delivers the new TECH™ 330 multimeter with 
true RMS capability and many more fine 
performance features for just $210. 

Unlike most multimeters calibrated to read only 
the true power content of sine waves, the 
TECH 330 extends its true RMS capability to 
give you accurate readings of both sine and 
non-sine waveforms. 

True RMS makes a significant difference in 
accuracy when measuring switching power 
supplies, flyback power circuits, SCR or TRIAC 
controlled power supplies or any other circuit 
generating a non-sine signal. 

The TECH 330 also accurately measures the 
entire audio band up to 20 kHz. But that's 
not all you can expect from Beckman's 
top-of-the-line multimeter. 
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You also get 0. 1 % basic dc accuracy, instant 
continuity checks, 10 amp current ranges, a 
separate diode test function, 22 megohm dc input 
impedance, and an easy-to-use rotary switch. 

With so much capability in hand, you'll be able 
to depend on the TECH 330 for a long time. 
That's why Beckman designed it tough enough 
to go the distance. 

Enclosed in a rugged water-resistant case, the 
TECH 330 can take a 6-foot fall onto concrete and 
still perform up to spec. And to further ensure 
reliable, trouble-free operation, the TECH 330 
gives you 1 500 Vdc overload protection, RF 
shielding, 2000-hour battery life, gold switch 
contacts, and fewer electronic components 
to worry about. 

Add another dimension to your world of 
electronics. Visit your Beckman distributor today 
for more information on the TECH 330 and 
Beckman's complete line of digital multimeters, 
starting at $120. 

For your nearest distributor, or a free brochure; 
CALL TOLL FREE 

24 HOURS A DAY, 7 DAYS A WEEK 

1-(800)-821-7700 (ext. 517) 

in Missouri l-(800)-892-7655 (ext. 517) 

BECKMAN 

CIRCLE 47 ON FREE INFORMATION CARD 
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SPECIAL FEATURE 



49 ELECTRONICS IN YOUR NEXT CAR 

Microprocessors now make It possible (or your car to tell you 
what's wrong with it. Martin Bradley Wei n stein 



BUILD THIS 41 AUDIO SIGNAL RESTORATION UNIT 

Hear your records and tapes as you've never heard them 
before. Joseph M. Gorlrt 

60 DO-NOTHING BOX 

Does "nothing" like you've never seen it done yet. Noel Nyman 

63 UNICORN- i ROBOT 

The first step on the road to radio control. 
James A. Gupton, Jr. 



TECHNOLOGY 



4 LOOKING AHEAD 
Tomorrow's news today. David Lachenbruch 

16 SATELLITE TV NEWS 

The latest happenings in an exciting new industry. 
Gary H. Aden 

55 IDENTIFYING UNMARKED IC'S 

Every IC has a "signature" that sets it apart from other types. 
An ohmmeter and a piece of paper will let you classify the 
contents of your junk box. Kenneth H. Recorr 

70 HOBBY CORNER 

More on Light Mystery No. 2, some reader ideas and some 
reader questions. Earl "Doc" Savage, K4SDS 



VIDEO 67 VIDEODISC SIGNAL PROCESSING 

How laser videodisc signals are encoded and decoded. 
Len Feldman 

84 SERVICE CLINIC 

About sweep-circuit timing problems. Jack Darr 

86 SERVICE QUESTIONS 

R-E's Service Editor solves technicians' problems. 

RADIO 45 SHORT WAVE JAMMING DEVELOPMENTS 

International broadcasts are still frequently plagued by 
jamming. Here's what's happening now. Stanley Lelnwoll 

76 COMMUNICATIONS CORNER 

How to suppress harmonic radiations effectively- 
Herb Friedman 

AUDIO 52 ALTERNATE MEANS OF DISTORTION REDUCTION 

A new system for minimizing distortion without having to 
resort to negative feedback. Len Feldman 



ON THE COVER 

The ASRU (Audio Signal Res- 
toration (/nit) is a combination 
noise-reduction and signal-ex- 
pander device that offers fea- 
tures not even found on some 
commercial units. Build one 
yourself and hear things from 
your records and tapes that 
you never heard before. The 
first part of this project begins 
on page 41. 




FIND OUT HOW laser videodisc players 
handle the complex signals Inscribed on 
those shiny platters. The story Starts 
on page 67. 




UNMARKED IC's can be a bargain. Learn 
how to find out what's in aide those plain 
black packages on page 55. 
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37 Sony ICF-6700W Receiver 
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TYPEWRITER 
WILL TRAVEL 




HI-VI? 



Combining high-density magnetic recording, miniaturization and consumer-electronics design 
principles, Sony has introduced what could be the forerunner of a major and basic new kind of 
product — a noiseless, completely portable electronic typewriter. Sony's Typecorder actually is 
far more than a typewriter. In a slim 8'/i X 1 1 X 1 'A inches, weighing only three pounds, it 
combines a word -processing terminal, a dictating machine and a stenotype system. A built-in 
microeassette can store up to 1 20 pages of typed material and make sound recordings. There is a 
40-character (half-line) LCD readout on the machine. 

A portable printer makes the Typecorder a complete out-of-office typing system, or with 
various peripherals, it can be integrated into word- processing systems. An interface lets it 
operate any IBM Selectric typewriter, either directly or via phone line. Another accessory will 
punch out a Telex tape from its cassette, or it can be interfaced as a remote terminal to any 
word-processing system via a modem. The Typecorder will be available around midyear at 
SI 400. The portable printer accessory will be about $600. Typecorder's debut marks Sony's 
entry into the office-equipment word -processing business. A new Sony line of word-processors is 
geared to a new 3'/:-inch floppy-disk drive, with a recording density 1.47 times that of a 
5,25-inch floppy disk. Sony's Series-35 word- processing equipment also employs microcassettes 
and is compatible with the Typecorder. 

Is video the next wave in hi-fi? Apparently many audio manufacturers think so. Advent was the 
first audio manufacturer to go into video, through its VideoBeam projection system. Pioneer is 
now making and selling the LaserDisc optical videodisc system and will add a vido projector. 
Who's next? Well, Fisher will have a deluxe console containing audio equipment, an optical disc 
player and Beta VCR, scheduled for next fall. And Sansui plans to bring out a VHD videodisc 
player later this year, followed by a VCR. Superscope is expected to go into video under the 
Marantz brand, possibly bringing out both a projection TV set and a videodisc player. Advent 
will add an optical videodisc player, and both Kenwood and Aiwa are studying possible entry into 
the video market in the U.S. 



RCA'S DISC 
LAUNCH 



This is the month that RCA's CED SelectaVision videodisc player makes its debut — scheduled 
to go on sale the week of March 22 in 5,000 stores coast-to-coast, backed by a record advertising 
campaign on television, in newspapers and magazines. RCA already has trained technicians in 
1,000 company-owned and independent service shops. The number of players on hand for the 
start of sale will be at least 20,000 and possibly as high as 30,000. The player will carry a 
suggested list price of $499.95, and the initial disc catalog will contain 100 titles, selling at 
$14.98 to $27.98, but most of the discs will sell for under $20 with the highest-priced selections 
containing more than one two-hour disc. Movies will be the mainstay of RCA's first offerings, 
although there will also be classic TV shows, sports, and music, as well as children's and 
educational selections. RCA says it will offer 25 new titles in May; 25 in September, and 1 
monthly thereafter. RCA's disc-ad campaign will stress programming, simplicity of operation, 
and low cost. 



PROJECTION'S 
CLEAN SWEEP 



Projection TV, too, is sweeping the American television industry, seven years after Advent 
popularized the first home color-projection system. Major holdout RCA has introduced a 
single-piece three-tube unit, to be followed soon by Zenith, Magnavox, Sylvania and Curtis 
Mathes, with giant-screen sets now fielded by virtually all American TV brands and most 
Japanese ones. Sears Roebuck added its own projector late last year. Three-tube projection sets 
are also being offered by GE, Sony, Quasar, Panasonic, Toshiba, MGA and Kloss Video, with 
Hitachi, Sanyo and Toshiba expected to come along soon. Sales of specially built TV projectors 
(as opposed to modifications of small-screen sets) totaled about 28,000 in 1 979, rising to nearly 
50,000 in 1980 and are expected to reach 75,000 this year. 



SPEED VIEWING 
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With all of the new video information sources available to us, will we soon be required to watch 
and listen at a faster pace to take it all in? VSC Corporation thinks we will, and it is forecasting 
that the next generation of home VCR's will incorporate its new variable speech-control IC 
which permits speeded-up audio without a change in pitch. Although most VCR brands now 
offer special -effects models that permit high-speed viewing, all except JVC disable the audio. 
One JVC model contains the VSC IC and allows watching and listening to programs at less time 
than it took to record them. Just think of all the extra viewing you can do if you can watch 60 
Minutes in 30. 

DAVE LACHENBRUCH 
CONTRIBUTING EDITOR 




Magnavision is 
Gourmet Video. 

Video for people who 
know and love video. 



If you seek the ultimate in your 
electronic gear, Magnavox has 
a bright idea for you called 
Magnavision. It is Gourmet 
Video for the video gourmet. 
A picture that's clearer than 
tape and less costly, too. 

Magnavision is an advanced 
LaserVision™ videodisc player. Its 
optical laser scanner, a videodisc 
and your TV set team up to give 
you a picture that's amazingly 
sharp and clear. 

Even better, the Magnavision 
picture remains this good even 
after thousands of viewings. That's 
because there is no direct contact 
between our laser and the disc. 
Unlike your phonograph, 
Magnavision doesn't use a needle. 




Stimulated TV pieiure 



The hearing's as good as the 
seeing. 

Magnavision is designed to be 
played through your home stereo 
system so you hear what you see 
in full high-fidelity stereophonic 
sound. And since there is no disc 
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wear, the Magnavision sound stays 
crystal clear, playing after playing. 
Studio-like controllability puts 
you in command of the action. 

Now the real fun begins. You not 
only watch and hear Magnavision. 
You play with it, too. Reverse, Slow 
Motion. Still, Fast Forward. Search, 
Numerical Index, Stereo Sound. 
Only LaserVision systems like 
Magnavision let you watch and 
play so many different ways. 
Watch what you want whenever 
you want. 

With Magnavision, you have a 
complete library of MCA 
DiscoVision* programming to 
choose from. Blockbuster movies 
like The Electric Horseman. 
Classic films like The Bride of 
Frankenstein, Cooking lessons by 
Julia Child. Documentaries from 
Jacques Cousteau. How-to-do-it 
tennis, golf, swimming and crafts. 
Music, concerts, cartoons, the arts 
and NFL football. 

Discover Gourmet Video today. 
Call toll-free 800-447-4700 for the 
Magnavision dealer nearest you. 
In Illinois, call 800-322-4400. 

eiaat magnavox consumer electronics co 
CIRCLE 48 ON FREE INFORMATION CARD 



The brightest ideas in the world 
are here to play. 




Encyclopedia on one disc? 

Drs, Alan E. Bell and Robert A. Bartolini 
of RCA Labs, Princeton, NJ, have received 
U.S. patent for a recording method that 
makes it possible to put 100 billion bits of 
information on the two sides of a single 
disc. That is 10 to 100 times the capacity of 
any magnetic-storage disc used today. 

The information is recorded with an 
Intense beam from a novel semiconductor 
iaser, which burns a series of microscopic 
holes in a thin tellurium layer deposited in 
the coating structure of the plastic disc. 
The Information is read out by a less 
intense beam from the same laser. It shines 
through the microscopic holes and is re- 
flected by a layer of aluminum located 
below the tellurium. 

The high-density system has many po- 



tential applications. A multi-volume ency- 
clopedia could be stored on the two sides 
of a single disc. It may also be possible to 
replace conventional X-ray film, which re- 
quires expensive silver. Other possible ap- 
plications are in word processing, still and 
motion pictures, and in storing bulky busi- 
ness and government records. 

Video viewers are passive 

The average video viewer of prospective 
video viewer shows little interest in pro- 
grams that call for viewer participation, 
such as do-it-yourself programs. Those 
Interest only 15.9 percent of the potential 
audience, while new movies would attract 
66.5 percent, or two-thirds, according to a 
recent survey by Venture Development of 
Wellesley, MA. 
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THE HIGH DENSITY DISC is held by Dr. Bell. Dr. Bartolini is at left. 



Movie classics are next highly regarded, 
with a 50.2 percent rating, and PBS series 
and specials follow with 31.6 percent. 

Between 20 and 30 percent of the pro- 
spective audience would be interested In 
pop, rock, and jazz concerts, educational 
courses, plays and dramatic specials, 
sports events, and old television series. 
Comedy specials, classical music concerts, 
and news and documentaries all rank be- 
tween 14 and 20 percent, while musical- 
variety specials would interest only 14 per- 
cent. At the bottom of the list are children's 
programs, sports lessons, and foreign-lan- 
guage movies, all with ratings lower than 10 
percent. 

Power savings for UHF TV 

A committee of nineteen Public Televi- 
sion engineers have reported that the effi- 
ciency of UHF stations using klystron trans- 
mitting tubes can be increased to make a 
power saving of nearly 50 percent with no 
decrease in output, or with a considerable 
increase in output if input power is main- 
tained. The statement was backed up with 
a 67-page report describing experiments at 
several television stations and with a trans- 
mitter manufacturer. 

One of the techniques is to cut the beam 
perveance, reducing beam current while 
raising the voltage to maintain the same 
output power. Another is to pulse the mod- 
ulation anode — the element in a klystron 
that corresponds most closely to the grid in 
a triode tube — during the TV sync periods. 
That increases efficiency notably. In effect, 
the power of the tube is increased during 
the sync pulses. 

Greater efficiency was also achieved by 
using a system of tuning, or "alignment" 
developed by the BBC, and now used by 
most European stations. A significant 
amount of power was also saved by cutting 
the ratio of audio to video power from the 
conventional 20 to 10 percent and install- 
ing a special audio coupler that would 
increase efficiency. 

Because UHF stations require several 
times as much power as VHF stations, sav- 
ings on power can mean a significantly 
greater net income to many UHF TV sta- 
tions, most of which use klystrons. 

Allocated territories 
for Tronics 2000 

Tronics 2000— a new nationwide fran- 
chising organization designed to give the 
independent service Shop owner the pres- 
tige that small business proprietors in other 
fields have achieved through national fran- 
chise organizations— has sold its first three 
territories, during its first three weeks of 
operation. 

Robert P. Neal, of Able Electronics, Wau- 

kegan, IL, has purchased a master fran- 

continued on page 12 



Facts from Fluke on low-cost DMM's 



Direct readings in decibels: 
Keeping track of your gains and losses. 



If you'd rather forget about the 
last time you got wrapped up in an 
audio jungle, you'll want to respond to 
this ad. 

Meet our new 4!A-digit Model 
8050A Multimeter — the first low-cost 
DMM with self-calculating dB features 
that let you keep your mind on your 
mission instead of on conversions and ■ 
formulas. 

While most analog meters read 
dBm referenced only to 600 ohms, the 
Fluke 8050A delivers direct readouts in 
decibels over a 108 dB range referenced 
to any one of 16 impedances (8 to 1200 
ohms) with 0.01. dB resolution. ... 

Push oh^Tjutton, and the 
microprocessor in the 8050A scrolls 



through its reference impedances. 
Simply stop at the one that matches 
your system and get back to work. No 
more math; just action. And with the 
8050A's relative reference feature you 
can measure gains or losses in dB 
throughout your system faster than 
you thought possible. 

When you're dealing with voltage, 
current or resistance, an offset function 
provides a means of comparing stored 
inputs with all subsequent inputs, 
automatically displaying the difference. 
A real timesaver. 




And there's more. True RMS 
measurements to 50 kHz; 0,03% basic 
dc accuracy; conductance (measures 
leakage and high resistance); extensive 
overload protection and safety 
features; a full line of accessories; and 
a low price of $349 U.S. 

For all the facts on how to 
maximize your gains with the 8050 A, 
call toll free 800-426-0361; use the 
coupon belowjor contact your Fluke 
stocking distributor, sales office or 
representative. 
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IN TNK U.S. AND NON- 
EUROPEAN COUNTRIES: 

-Inhn Klnkc Mfp. Co., Inc. 
P.O Box m\n MS=2B 
Miiumlake Tcrrcin-, VVA ItSfMI 
I20f!l 774-348) 
Telex; 152662 



IN EUROPE: 

Flute (Holla nd) B.V. 
P.O. Box 5<KS. 5W4 EB 
Tilh«Tg.Thi' Netherlands 
I (11.1 1 673 973 
Telex: 52237 
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Q Please send HOSOA specifications. 

□ Please send all ihe facts on Fluke 
low-cost DMM's. 

O Please have a salesman call. 
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NRI training in TV 

and Audio Servicing 

keeps up with the 

state of the art 

Now you can learn to 

service video cassette 

and disc systems. 
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You build color TV, hi-fi, professional instruments. 

| Now, in addition to learning 

color TV and audio systems servicing, 
you get state-of-the-art lessons in 
maintaining and repairing video cas- 
sette recorders, and the amazing new 
video disc players, botli mechanical 
and laser-beam types. 

Learn at Home 
in Your Spare Time 

^^^^^ And you learn right at home, 

at your own convenience, with- 
out quitting your job or going to 
night school. NRI "bite-size" les- 
sons make learning easier. , .NRI 
"hands-on" training gives you 
practical bench experience as you 
progress. You not only get theory, you 
actually build and test electronic cir- 
cuits, a complete audio system, even 
a color TV 



Build Color TV with 
Computer Programming 

As part of your training in 
NRI's Master Course in TV/Audio/ 
Video Systems Servicing, you 
actually assemble and keep NRI's 
exclusive designed-for-learning 25" 




(diagonal) color TV It's the only 
one that comes complete with built- 
in computer tuning that lets you 
program an entire evening's enter- 
tainment. As you build it, you intro- 
duce and correct electronic faults, 
study circuit operation, get practical 
bench experience that gives you extra 
confidence. 

You also construct a solid-state 
stereo tuner and amplifier complete 
with speakers. You even assemble pro- 
fessional-grade test instruments so 
you know what makes them tick, too. 
Then you use them in your course, 
keep them for actual TV and audio 
servicing work. 

NRI Includes 
the Instruments You Need 

You start by building a transis- 
torized volt-ohm meter which you use 
for basic training in electronic theory. 
Then you assemble a digital CMOS 
frequency counter for use with lessons 
in analog and digital circuitry, FM 
principles. You also get an integrated 
circuit TV pattern generator, and an 
advanced design solid-state 5" trig- 
gered-sweep oscilloscope. Use them for 
learning, then use them for earning. 

NRI Training Works... 
Choice of the Pros 

More than 60 years and a 
million students later, NRI is still first 
choice in home study schools. A na- 
tional survey of successful TV repair- 
men shows that more than half have 
had home study training, and among 
them, it's NRI 3 to 1 over any other 
school. 



(Summary of survey on request.) 

That's because you can't beat 
the training and you can't beat the 
value! For hundreds of dollars less 
than competing schools, NRI gives you 
both color TV and audio . . . 




Other NRI training includes Computer Technology, 
Complete Communications Electronics. 

and now includes training in video 
cassette and disc systems. Send for 
our free catalog and see for yourself 
why NRI works for you. 



Free Catalog... 
No Salesman Will Call 

Send today for our free 100- 
page catalog which shows all the kits 
and equipment, complete lesson plans, 
and convenient time payment plans 
for courses to fit your needs and 
budget. Or explore the opportunities 
in other NRI home study courses Like 
Microcomputers & Microprocessors, 
CB and Mobile Radio, Aircraft and 
Marine Radio or Complete Communi- 
cations. Send the postage-paid card 
today and get a head start on the state 
of the art. If card has been removed, 
write to: 



NRI Schools 

McGraw-Hill Continuing 

Education Center 
3939 Wisconsin Ave. 
Washington, D.C 20016 




Learn at home at your convenience. 
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continued from page 6 



chise for three counties with a total popula- 
tion of 615,000. Jim Cardnell, Homosassa 
Springs, FL, has also purchased a three- 
county block, with a population of about 
685,000, and William B. Terrel, Cincinnati 
businessman, has become the master fran- 
chiser of Hamilton County, with a popula- 
tion of around 877,000. 

Each of the Tronics 2000 territorial fran- 
chisers will offer franchises to a limited 
number of qualified service centers in their 
territories, with programs in advertising, 
volume buying, technical support, and 
business management. 

"The consumer-electronics service in- 
dustry is one of the largest left unfran- 
chised in the United States," says David 
Hagelin, President of Tronics 2000 and 
former publisher of Electronics Technici&n/ 
Dealer. "And today independent opera- 
tions, rightly or wrongly, often mean con- 
sumer mistrust." 

The concept that Tronics 2000 has in 
mind, says Hagelin, is close to what Centu- 
ry 21 has done in the real estate field. 
"Franchisees will receive assistance in all 
phases of business management, including 
training, advertising, promotion, and indi- 
vidual consultation. Advertising will be lo- 
cal and regional, with a national identity 
symbolized by a bold blue logo that will 
identify the Tronics 2000 operation to the 
consumer wherever he goes in the United 
States." 

3-dimensional television 

The world's first public transmission of 
3D television is claimed by 3D Television 
Systems of North Hollywood, CA. Subscri- 



bers to the SelecTV television-cable sys- 
tem saw 3D films for the first time on 
December 19, 1980. 

3D is well known in movies— though it 
has never become popular — and has been 
transmitted experimentally on TV. The pro- 
cess developed by 3D Television transfers 
three-dimensional films electronically to a 
master 3D videotape. Viewers of SelecTV 
on Channel 22 were able to see the 3D pic- 
tures by wearing stereo glasses similar to 
those used for 3D movies. Complimentary 
glasses were made available to SelecTV 
subscribers before the transmissions. 

The system is described as "being able 
to portray objects coming out of the screen 
to within several inches of the viewers' eyes 
and then going deep back into the televi- 
sion screen." 

Test lab for nuclear fusion 

The Lawrence Li verm ore National Labo- 
ratory, operated by the University of Cali- 
fornia, is constructing a Mirror Fusion Test 
Facility (MFTF) to explore the possibility of 
producing power by nuclear fusion. To that 
end, a contact has been let to RCA to pro- 
duce 48 Neutral Beam projectors for the 
project. 

Producing a plasma in the MFTF requires 
evacuating a 40-foot diameter by 60-foot 
long cylindrical fusion chamber to an al- 
most perfect vacuum. Thereafter, 20 start- 
up Neutral Beam injectors mounted around 
the wall of the chamber insert bursts of 
deuterium atoms to form the target plas- 
ma, which is confined in the center of the 
machine by powerful magnets. Once the 
plasma is formed, 24 high-powered Neutral 




VIEWERS BEING TERRIFIED by the latest development in television 



Beam injectors raise the plasma termpera- 
ture to the more than the 100-million 
degrees Celsius required for fusion. 

Deuterium is the heavy isotope of hydro- 
gen, in which a neutron as well as proton 
are contained'in the nucleus. Deuterium is 
available in nearly unlimited quantities 
through extraction from sea water. 

The 48 Neutral Beam injectors to be ouiit 
by RCA include two spares of each type. 
Each consists of an arc chamber to ionize 
the deuterium working gas as well as an 
accelerator assembly to inject and focus 
the ion stream, which is later neutralized to 
form atoms. Into the vacuum chamber. 
Twenty-two of the beam injectors are start- 
up beam sources, rated at 20 -kilo volts 
accelerator voltage and 100-amperes cur- 
rent with pulse durations of 0.01 second. 
The remaining 26 devices are sustaining 
beam sources; they are rated at 80 kilo- 
volts and 80 amperes, with pulse durations 
of 0.5 second. 

Nuclear fusion is expected to provide 
power generation with improved safety, 
efficiency, and lower cost compared with 
present fission (splitting the atom) meth- 
ods. For those reasons, many engineers 
believe fusion may be the basis for the 
nuclear power plants of the next century. 

CB installers are warned 

The Electronic Industries Association 
(EIA) has issued a warning about the dan- 
ger of electrocution while installing CB or 
TV antennas. (Through long and bitter 
experience, many amateurs have learned 
to keep away from power lines and icy 
roofs. However, recent casualty figures 
show that many CB and TV users still have 
to learn that lesson.) 

The EIA recommends that anyone put- 
ting up an antenna obtain the free U.S. 
Government Antenna Alert sheet, by writ- 
ing to Antenna Alert Sheet, Consumer 
Product Safety Commission, Washington, 
DC 20207. The Association also reiterates 
some important points of that document: 
Make sure the antenna is twice its 
length away from any power or light 
lines. Remember that even insulated 
lines are dangerous. Insulation may 
be worn, or be cut through when 
struck by an antenna. 

If the antenna is more than 30 feet 
high, or is to be erected in an area 
where light or power lines are closer 
than twice the antenna height, better 
use professional help. 
The EIA warning and the government 
"Alert" confine themselves to electrical 
dangers. Probably more accidents—with 
TV antennas at least — consist of falling off 
roofs. The mast erected from the ground 
and fastened to the side of the building is 
many times safer for the non-professional 
installer. R-E 
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Sabtronics. 

An entire range of low-cost, 

top-quality instruments. 




A. 2010A - $84.00*, B,2015A-$99.00*, C. 8610A- $99.00*, D. 5020A-S85.00*, 
E. 8000B - $199.00**, F. 2035A - $79.00*, G. 2037A - $99.00* 

IN CANADA CONTACT: Kumar & Co., Mississauga, Ont. Canada 



Sabtronics revolutionized the 
market with the first low-cost, 
high-performance Digital 
Multimeter. Now we have an entire 
range of outstanding instruments in 
a reasonable range of prices. In fact, 
nobody can beat us in our 
price/performance ratio. And we 
can sell at a low price for some very 
good reasons. Our engineers design 
high performance products to be 
built at a low cost. And we refuse to 
stick on high mark ups. Plus we 
make sure your price stays low by 
selling directly to you. Because we 
sell so many instruments, we don't 
have to charge a high price. 
Naturally, we also offer all the 
helpful accessories you might want. 
And all our products are under 
warranty for good quality and high 
performance. In addition, you get 
from us the same quality aftersale 
service as any high priced 
instrument manufacturer. With 
Sabtronics instruments available, 
there's no need for you to spend a lot 
of money to do highly accurate 
testing and measuring. 

201OA 314 Digit LED DMM 
2015A ZVz Digit LCD DMM 
8610A 600 MHz 8-Digit Frequency Counter 
8110A 100 MHz 8-Digit Frequency Counter 
5020A 0.2 to 200 KHz Function Generator 
8000B 1 GHz 9-Digit Frequency Counter 
861 OB 600 MHz 9-Digit Frequency Counter 
2035A 3V4 Digit LCD Handheld DMM 
203 7A 3& Digit LCD Handheld DMM 

*price in kit form. Also available factory assembled, 
tested, and calibrated. Call us for prices. 
**price fully assembled, tested, and calibrated. 

Call us for more information: 

(813) 623-2631 

Making Performance Affordable 
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5709 N. 50th Street Tampa, FL 33610 
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Error— Error... Error... Error... 




THE MISSING LINK 



A serious omission was made in Part 2 of the "Pay TV 
Decoder" article that appeared in the February 1981 issue 
of Radio-Electronics (page 51). Someone apparently got 
so excited over the photo of Bo Derek that the first page 
of Part 1 was printed (again) instead of the first page of 
Part 2. What got left out was most of the conclusion of the 
"theory of operation" part of the article. The missing text 
appears below, and we apologize for any inconvenience 
this slip may have caused. 
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IN THE FIRST PART OF THIS ARTICLE WE 

discussed how pay-TV signals are 
scrambled and began talking about a 
device to decode them. Refer to Part I 
and Fig. 3 as we finish the discussion 
and describe the construction and con- 
nection of a decoder board. 

Returning to ICI for a moment, the 
phase-iocked oscillator produces a 
square-wave output signal at pin 1 1 
that is used to trigger a 74 1 23 dual one- 
shot (IC2-a and -b). That one-shot 
produces the gating signal required to 
restore the sync and blanking pulses. 
The first section, IC2-a, has a period of 
approximately 30 microseconds. The 
trailing edge of its output pulse is used 
to trigger IC2-b, which has a period of 
approximately 12 microseconds — the 
width of the horizontal-blanking pulse. 
Because of the design of ICI. the 15.75- 
kHz output signal at pin 1 1 occurs 
somewhere in the middle of a scan line. 
An adjustable delay that allows the 
gating signal to begin at the proper 
time is provided by IC2-a. The actual 
gating signal is generated by [C2-b. 
and its width is set to match the width 
of the horizontal-blanking interval. The 
combination of R6-C9 is used to posi- 
tion the gating signal and the combi- 
nation of R7-CI0 is used to control its 
width. The gating signal appears at pin 
13 of IC2-b. and its amplitude is con- 
trolled by R8. That signal is used to 
increase the IF gain of the TV receiver 
during the horizontal sync- and blank- 
ing-pulse intervals and thus correct 
the video waveform. 

We have now discussed all of the 
circuitry required to reconstruct the 



original video and audio signals. Now 
it is necessary to re-combine them into 
a useable TV signal. We have obtained 
a stable picture, but still have no sound. 
However, the intended use of our 
adapter is to provide a VHF signal 
for viewing on another, unmodified, 
TV set. Therefore, the video signal is 
taken from the video detector and 
applied to IC4, which is a complete 
video-modulator IC. The tank-circuit 
LI-C21 is used to set the video-carrier 
frequency. Resistor R21 controls the 
voltage at pins 2, 3. 4, and 13 of IC4 
which, in turn, controls the percentage 
of modulation of the video input at pin 
12. The sound is generated by FM-ing 
a 4.5-MHz oscillator using a transistor 

Photo or Bo Derek copyright 1 979 
by Orion Picture Company 








NOTE: 



The legality of the use of pri- 
vately-owned devices to decode 
subscription TV broadcasts is 
currently the subject of much de- 
bate and pending litigation. The 
subscription companies have 
taken the position that decoding 
of broadcasts without payment is 
"theft of service" and the FCC has 
issued a notice to the effect that 
subscription-TV decoders are sub- 
ject to FCC approval. 

This article merely explains how 
such decoding devices are built 
and used, and you should obtain 
independent advice as to the pro- 
priety of its use depending upon 
your individual circumstances. 
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CM-600 $6,95* 
RW-50 $8.98* 

NEW CM-600 SOLDERLESS PROTOTYPE BOARD 

CM-600 is a unique system for solderless construction of circuit pro totypes, useful to 
both engineers and hobbyists. The CM-600 is a neoprene board 4-V' (114mm) x 6" 
(152mm) with 2280 holes on .100" (2.54mm) centers. Standard components 
including DIP's are mounted by simply inserting leads into the holes in the long life 
neoprene material. Interconnections are easily made using 20 or 22 AWG(0,8 or 
0,65mm) wire jumpers. Positive contact is assured by the elasticity of the hole, which 
compresses the leads together. To remove components or leads, simply pull out. This 
iacilitates easy circuit changes making it ideal for breadboarding experimental 
circuits. CM-600 also features numbered rows and columns for easy reference. 
Accessory Kit RW-50 contains 50 pes of AWG 20 (0,8mm) insulated jumper wires of 
assorted lengths from V'(13mm) to 4"( 100mm), Both ends are stripped and bent 90° 
for easy insertion. In stock directly from 

OK Machine & Tool Corporation 

3455 Conner St., Bronx, N.Y. 10475 U.S.A. 
Tel. (212) 994-6600 Telex 125091 

v * Minimum billings $25.00, add shipping charge SK.00 

>v New York State residents add applicable tax 
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Satellite Television Corp., the direct-to-home broadcasting subsidiary of Comsat, has revealed 
details of its plans to create a high-power pay-TV service that could be in operation by 1 986. The 
three-channel service would offer major motion pictures, popular concerts, children's programs, 
sports, experimental theater and other shows, beamed directly into homes via a 2.5-foot dish to 
be placed atop roofs nationwide. The satellites that will carry the signals will operate in the 
17-GHzband on the uplink and be received in the 12-GHzrange, with signals beamed via a high 
power carrier (I700 watts). The birds will be of the new PAM-D class, a refinement of the 
current breed now used by other Comsat subsidiaries. 

Satellite TV Corp., which is applying to the FCC for permission to buiid the new pay-TV 
satellite system, envisions that subscribers will pay about SI 00 for the reception antennas and 
then about $25 per month for the decoder. It will also be possible to buy the receiving equip- 
ment, then pay about $ 1 8 per month Tor the programming alone. STC engineers promise that 
the en coding /scrambling format for the video signal will be so complicated that the programs 
will be immune from piracy by unauthorized receivers. 

STC wants to launch four separate satellites during 1986, each of which would cover a 
different time zone in the U.S. (with the Western satellite including spot beams for Alaska and 
Hawaii). The birds would be spaced about 20° apart in orbital arcs at 1 15°, 135°, 1 55° and 175° 
west longitude. Two other satellites would be used as in-orbit spares in case one of the primary 
birds encounters technical troubles. 

The entire project will cost at least $400 million, STC estimates. In addition to the 2.5-foot 
dishes atop home roofs, the company expects that apartments and other housing complexes — 
especially areas without cable TV — will be users of the new pay-TV service. 

The FCC, which is currently examining a number of Direct Broadcast Satellite policy options, 
is expected to begin consideration of the STC plan within the year. In any case, STC admits that 
it will take at least three years to build and launch the system. 

Lower-priced — and more versatile — satellite reception equipment continues to flood the market, 
as was evident at several recent industry meetings. Manufacturers serving both the hobbyist 
market and the low-cost professional user are offering a variety of new antennas and terminal 
devices. For example, such established companies as Microdyne Corp. (PO Box 7213, Ocala, FL 
32672; phone 904-687-4633) are offering new 1 2-foot antennas, with EIRP contours between 36 
and 33 dBW. Hughes has unveiled a new expandable dish, offering a basic 3.7 meter TVRO 
antenna that can be upgraded to 5-meter diameter. Hughes says the 3.7 meter version provides 
52% more gain than a standard 3- meter dish, and that it can be expanded to the 5-meter 
configuration without upgrading the foundation or mount structure. (Hughes Microwave Com- 
munications Products, PO Box 2999, Torrance, CA 90509; phone 213-517-6100.) 

Downlink Inc., a new company, unveiled a modular satellite-TV system during the Consumer 
Electronics Show, with a promise that it intends to "become the Apple comupter of satellite 
TV" — a reference to the successful easy-to-use home-computer system. The Downlink package 
includes a control console with receiver mounted at the antenna, 1 2-fool spherical antenna, 1 20° 
low-noise amplifier, feedhorn and rotor with back assemblies, plus 1 00 feel of cables. (Downlink 
Inc., PO Box 33, Putnam, CT 06260; phone 203-928-7955.) 

Chaparral Communications has introduced a new Feed Horn, designed to optimize the capa- 
bilities of parabolic antennas — providing an improvement of at least half a dB of system opera- 
tion over a conventional rectangular horn. The $135 feed horn consists of a standard WR220 
waveguide flange and a front plate which is held in place with a set screw. The Chaparrel feed is 
not intended for use with spherical antennas because of their high focal lenglh-to-diameter ratios 
(Chaparral, PO Box 832, Los Altos, CA 94022; phone 415-941-1555.) 

Cable News Network, the all-news channel (Satcom I, Transponder 14) is carrying an electronic 
cable-TV guide on a sideband. The slow-scan video listings offer a program directory to what is 
being carried on cable-TV systems, including a rundown of that day's programs on other 
satellite-fed cable channels. The slow-scan sideband signals are intended to be used by cable 
systems on an otherwise blank channel. 

Intelsat V, the $34 million international satellite, completed its launch sequence and is now 
slated to go into operation in May as the primary Intelsat bird over the Atlantic Ocean. The big 
bird (4,300 pounds, two video transponders) is the first of nine new Intelsat satellites being built 
by Ford Aerospace. 

GARY ARLEN 

CONTRIBUTING EDITOR 






Hand-held computer power is here! 

An autoranging DMM breakthrough 
from B&K-PRECISION. 



B&K-PRECIS ION's new microcomputer 
controlled Model 2845 is a major advance 
in digital multimeter technology. At a price 
comparable to ordinary manually operated 
units the 2845 brings microcomputer intel- 
ligence to a handheld portable DMM. 
When applied to a circuit, its computer 
selects the range providing maximum 
resolution without the slow "hunting" 
action characteristic of many bench-type 
autoranging DMM's. 

The 2845 is certainly the most user 
oriented hand- held DMM available. 
No other DMM can match its speed and 
simplicity of operation. With tilt stand, 
large display and optional AC power 
adapter, it becomes a remarkable inex- 
pensive bench DMM. 



Microcomputer autoranging speeds 

operation and stabilizes readings 

Auto-skip program for best resolution in 

least time 

Easiest, fastest-to-use DMM available 

0.1% basic DC accuracy 

3V4 digit,0.5" LCD display 

Continuity test "beeper" 

Range-lock, holds selected range 

Measures AC/DC voltage; AC/DC current; 

resistance 

Meets tough ILL. 1244 

safety standards 



For immediate delivery, contact your 
local distributor or phone toll-free 800- 
621-4627 {except in Illinois) for detailed 
technical information. 



WCprecision 



DYNASCAN 

CORPORATION 

6460 West Cortland Street 
Chicago. Illinois 60635 ■ 312/889-9087 



. $1%.. WGO W- Cor 1 1 And SI.. Ctlicaao, "- 50635 
Canadian Sales; Atlas Electronics. OftlariD 
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"If you're going to learn 
electronics, you might 
as well learn it right!" 
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"Dew Y seftfe yor te. 
Especially when it comes 
to career training. ..because 
everything else in your life 
may depend on it That's 
why you ought to pick CIE!" 



You've probably seen ad- 
v«:i*li*i*Miciil* front other 
electronics schools. Maybe yoo 
think they're all the same. 
They're not! 

CIE is the largest indepen- 
dent home study school in the 
world that specializes exclu- 
sively in electronics. 



Meet the Electronics 
Specialists. 

When you pick an electronics 
school, you're getting ready to invest 
some time and money. And your 
whole future depends on the educa- 
tion you get hi return. 

That's why it makes so much 
sense to go with number one . . . with 
the specialists . . . with CIE! 

The re's no such thing as 
bargain education. 

If yott talked with some of our 
graduates, chances are you'd find a 
lot of them shopped around for their 
training. Not for the lowest priced 
but for the best. They pretty much 
knew what was available when they 
picked CEE as number one. 

We don't promise you the moon. 
We do promise you a proven way to 
build valuable career skills. The CEE 
faculty and staff are dedicated to 
that. When you graduate, your di- 
ploma shows employers you know 
what you're about Today, it's pretty 
hard to put a price on that. 

Because we're special- 
ists, we have to stay 
ahead. 

At CIE, we've got a position of 
leadership to maintain. Here are 
some of the ways we hang onto it. . . 

Our step-by-step learning' 
includes "hands-on" 
training. 

At CIE, we believe tiieory is 
important. And our famous 
Auto-Programmed* Lessons teach 
you the principles in logical steps. 

But professionals need more 
than theory. Thats why some of our 
courses train you to use tools of the 
trade like a 5 MHz trtggered-sweep, 
solid-state oscilloscope you build 
yourself— and use to practice trouble- 
shooting. Or a Digital Learning 
Laboratory to apply the digital theory 
essential to keep pace with electronics 
hi the eighties. 

Our specialists offer you 
personal attention. 

Sometimes, you may even have 
a question about a specific lesson- 
Fine. Write it down and mail it in. 
Our experts will answer you 
promptly in writing. You may even 
get the specialized knowledge of all 
the CEE specialists. And the answer 
you get becomes a part of your per- 
manent reference file. You may find 
this even better than having a class- 
room teacher. 



Pick the pace that's right 
for you. 

CEE understands people need 
to learn at their own pace. There's no 
pressure to keep up ... no slow 
learners hold you back. If you're a 
beginner, you start with the basics. 
If you already know some elec- 
tronics, you move ahead to your 
own level. 

Enjoy the promptness of 
CIE's "same day" grading 
cycle. 

When we receive your lesson 
before noon Monday through Satur- 
day, we grade it and mail It back — 
the same day. You find out quickly 
how well you' re doing! 

CIE can prepare you for 
your FCC License. 

For some electronics jobs, you 
must have your FCC License. For 
others, employers often consider it a 
mark in your favor. Either wav, it's 
government-certified proof of your 
specific knowledge and skills! 

More than half of CIE's courses 
prepare you to pass the government- 
administered exam. In continuing 
surveys, nearly 4 out of 5 CEE gradu- 
ates who take the exam get their 
Licenses! 



Associate Degree 

Now, CIE offers an Associate in 
Applied Science Degree in Electronics 
Engineering Technology. In fact, 
all or most of every CIE Career 
Course is directly creditable 
towards the Associate Degree. 

Send for more details 
and a FREE school 
catalog. 

Mail the card today. If it's gone, 
cut out and mail the coupon. You'll 
get a FREE school catalog plus com- 
plete Information on independent 
home study. For your convenience, 
we'll try to have a CIE representa- 
tive contact you to answer any ques- 
tions you may have. 

Mail the card or the coupon or 
write CEE (mentioning name and 
date of this magazine) at: 1776 East 
17th Street, Cleveland, Ohio 441 14. 




Cleveland Institute of Electronics, Inc. 

17 76 Ease 17th Street, Cleveland. Ohio 44114 
Accredited Member National Home Study Council 



□ YES ... 1 want the best of everything! Send me my FREE CIE school 
catalog — Including details about the Associate Degree program — plus my FREE 
package of home study information. 
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SWEEP/FUNCTION GENERATOR 

Thank you for the comprehensive review 
of our model 3020 Sweep/Function Gener- 
ator in your October 1980 "Equipment 
Reports" section. 

Actually, the instrument is even a bit 
more versatile than your review indicates. 
An internal gate with an adjustable duty 
cycle and repetition rate is provided for 
tone bursts. In addition, provision is made 
for external gating, as your review indi- 
cated. That feature, combined with those 
you listed, makes the B&K-Precision model 
3020 an exceptional stand-alone instru- 
ment. The only external signal requirement 
is for the amplitude-modulation function. 
QUS ROSE, 
Dynascan Corporation 

THE BSR SYSTEM X-10 

Mr. Steve Ciarcia's article on the BSR 
System X-10 ("Plug-In Modular Remote 
Control", September 1980 issue) was very 
good, but he glossed over a problem that 
has been a thorn In my side ever since I 
bought the system. According to Mr. Ciar- 
cia; ". . . since . . . most homes derive 



their 117-volt power from both sides of a 
220-volt line, sometimes there can be 
problems in obtaining consistent operation 
when receiver modules are used on both 
sides of the 117-volt lines." 

His solution? "Placement of the receiv- 
ers could require some experimentation." 
C'mon, Steve— you can do better than 
that I There must be some way (or ways) to 
couple the 120-kHz control signals from 
one side of the line to the other— capaci- 
tively, with a tuned circuit, or even perhaps 
an active circuit that would function as a 
repeater. There has to be a way — other- 
wise, I'm going to be stuck with a houseful 
of X-10 receivers and transmitters that 
can't talk to each other unless they're in the 
same room. Please help! 
ANDREW BAIRD, 
Princeton, NJ 

With every article I write, I have to bal- 
ance safety considerations against the in- 
terest that readers with a wide variety of 
sophistication may have in experimenting 
with new devices. Yes, there are ways to 
jump the signal across the two legs of the 



AC line. The easiest way is to amplify the 
command-controller's output and pump a 
few watts into the line. 

Unfortunately, there is no single solution. 
In some cases, it may only require a few 
capacitors between the lines. In others, you 
could use repeaters and still have prob- 
lems. Also, there are occasions in winter 
(when 220-volt heaters are in operation) 
when nothing extra is required for a com- 
plete coupling. The answer is not an extra 
paragraph in a general article on the X- AD. 

I cannot apologize for evading this ap- 
parent limitation of the X-10. To achieve 
consistent results, any suitable solution re- 
quires attaching circuitry directly across 
the 220-volt power line at its entrypoint to 
the house. Besides being risky, the power 
company usually frowns on such activities. 

As to the limitations of the X-10, aren't 
you expecting a lot from a $15 remote-con- 
trol device? Perhaps you should consider 
using a more conventional remote-control 
device in conjunction with the BSR system 
to fill in the gaps. In my own application, I 
have combined it with hard-wired relay- 
controlled outlets for more predictable 
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control, if you are interested in learning 
more about this, I refer you to a three-part 
article I wrote for the January, February, 
and March 1980 issues of Byte magazine. 
The title is: "A Computer Controlled Secu- 
rity System. " 
STEVE CIARCIA 

UNICORN-1 

I am following with interest your series on 
building your own robot. However your 
readers may be interested to know that the 
manipulator arm wiring can be simplified 
by using two additional diodes. The circuit 
shown in the figure below (compare with 
Fig. 18 on page 58 of the September 1980 
issue) performs the same functions, but 




reduces the amount of wiring required on 
the arm and saves four positions on the 
terminal barrier strip. The diodes should be 



rated at 50 volts and be able to handle the 
motor current. 

Also, the network shown across the mo- 
tor can profitably be used across all motors 
and solenoids to protect the switches from 
damage caused by arcing when the power 
is suddenly turned off. Without those, the 
life of the switches may be considerably 
shortened. If the current through a motor 
or solenoid is always in the same direction, 
a clamping diode, as shown on the "hand" 
solenoid can also be used. 

It's easy to remember which way to con- 
nect a clamping diode: simply orient it so it 
doesn't short out whatever it is connected 
across I 
GUY JUTRAS 
Ottawa, Ontario, Canada 

VIDEO SIGNALS 

Any government attempt to "stop unau- 
thorized reception" of video signals is logi- 
cally equivalent to prohibiting you from 
hearing the governor burp. 

Incidentally, Officer Brown (Letters, Oc- 
tober 1980}, "laws" prohibiting radar de- 
tection are equally illegitimate in the 
U.S.A. 

"Piracy?" Commissioner, if you don't 
wish to water your neighbor's lawn, then 
direct your hose elsewhere. 
JACK D. DENNON 
Warrenton, OB 

ON EINSTEINIAN IMPOSSIBILITIES 

I am astonished that you would print 
such a letter as "Einsteinian Impossibili- 
ties," by A. H. Klotz even in your "April 
Fool" issue. 



In fairness to your other readers, you 
should have pointed out the obvious flaw in 
Mr. Klotz's argument: 

The constant velocity of light is not pre- 
dicted by Einstein's theory, as Mr. Klotz 
apparently believes. But the scientifically- 
proved fact that the velocity of light is con- 
stant, regardless of its source, is one of the 
physical world's anomalies that prompted 
Einstein to formulate his theory in the first 
place. 

To argue with Einstein's theory, one must 
ask the question: "How can I account for 
the fact that the velocity of light from all 
sources (some of which are moving) is con- 
stant?" 

If Mr. Klotz has new evidence about the 
speed of light, I am sure we would all like to 
hear about his experiments. 
JERRY MILLER, 
Littleton, CO 

WIDE-RANGE AUDIO GENERATOR 

In reference to the "Wide-Range Audio 
Generator" article in your May 1980 issue: 
II has 2 Zener diodes. Those are not 0.1- 
volt Zeners as stated but rather both num- 
bers are for 5.1-volt Zener diodes (1N5231 
and 1N751). 

I ordered all required parts, but had trou- 
ble finding a 0,1-volt Zener diode. Fortu- 
nately the numbers given were in an ad in 
the back of the issue, so I checked both of 
them, and both turned out to be 5.1-volt 
Zeners. 

It sure looks like a good project and I'm 
looking forward to completing it. 
CRAIG LEWIS, 
Kailua, HI R-E 
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THE CHOICE OF A NEW DIGITAL MULTIMETER IS 

influenced by many factors. Since most units 
within a certain price range will have almost 
identical accuracies, other features such as ease 
of operation, special ranges, and cabinet sizes 
may be more important. In the past it was com- 
mon to select a portable unit to take advantage 
of its use in the field as well as on the bench. In 
most cases however it has been discovered that 
a hand-held unit is not the most convenient one 
for bench use. 



Keithley Instruments, Inc. (28775 Aurora 
Road, Cleveland, OH 44 1 39) has introduced 
its model 169, a digital multimeter designed 
for bench use. Since the mode! 169 uses six 
C-size batteries for power, it can also be taken 
into the field if the need arises. 

The model 169 features a large (0.6-inch) 
3Vi-digil LCD display. The easy-to-under- 
stand front panel has color-coded pushbuttons. 
Units are displayed on the LCD to confirm the 
range and use selected. Since the front panel is 
larger than that of a hand-held unit, the push- 
buttons are easier to operate and the cabinet 
(again due to the larger size) remains stable. 
One hand can be used to change ranges. A 
large bail- type carrying handle attached to the 
sides of the cabinet also serves as an adjustable 
stand to allow the user to position the meter at 
an angle. The cabinet has four feet attached to 
the underside. Those Teet have provisions for 
test- lead storage. Test leads can be connected 
to the front panel with standard banana jacks. 
That means you will still be able to use your 
favorite special-function leads. The mode! 169 
is supplied with standard test leads, including 
probes. 

Input protection is provided for all functions 



on the model 169. Those who forget to change 
ihe ranges and functions will be happy to know 
that the model 169 will withstand 1400 volts 
(peak) on the voltage ranges and 300 volts on 
the resistance ranges. A two-ampere fuse pro- 
tects the current ranges and the fuse is accessi- 
ble without removing the cabinet. 

These specifications will provide the reader 
with a brief idea of the model /o"°'s versatility. 
Both AC and DC voltage is measured on five 
ranges from 200 mV up to 1,000 volts full- 
scale. Accuracy on the DC ranges is 0.25% of 
reading + 1 digit. Accuracy on AC is 0.75% of 
reading + 5 digits at frequencies under 1 kHz. 
Input impedance is 10 megohms shunted by 
less than 100 pF. Current can be measured on 
five scales from 200 mA to 2,000 mA full-scale 
on both AC and DC, although the DC readings 
are more accurate than AC. Resistance is mea- 
sured on six ranges from 200 ohms to 20 
megohms full-scale. Voltage resolution will 
vary from 1 00 )iV to 1 V, depending upon the 
range, in either the AC or DC functions. Like- 
wise current resolution is from ,0001 to 1 mA 
and the resistance ranges offer resolutions of 
from 0.1 to 10K ohms. 

continued on page 26 
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Microcomputer-Controlled 
Autoranging DMM Model 2845 



Computer stabilized accuracy to 0.1% 

Auto-perfection 

Selects range for maximum resolution 

Audible continuity indicator 

Built-in audible tone generator 

G-MOV overload protection 

Provides AC and DC voltage range protection to 

1OO0 VDC or AC peak 

Shielded in RF fields 

Accuracy maintained in RF fields 



Long life, high reliability 

Four hermetically sealed reed relays perform 
range switching with virtually no contact wear. 
Microcomputer intelligence 
Designed around 4-bit microcomputer Analyzes 
stored data and range that provides grealesl 
display resolution. Rogram memory capacity 
1 024 x 8 bits Of ROM supported by 4S x 4 bits of 
data memory RAM 



..in stock and available for immediate delivery. 



Dual Trace 5 
3D MHz Triggered Scope 
ModeM479A 
Ik 



Sweep Function 
Generator 
Model 3020 



Semiconductor 
Transistor Tester 
Model 520B 






Portable Digital 
Capacitance Meter 
Model 820 






£ 



Order with Confidence and get the Fordham Advanta ge! 



ouLprices TOLL FREE 

(800)645-9518 

i * * -n N Y Stale call |51S) 752-0050 




855 Conklin St. Farmingdale. N.Y, 11735 




• Master Charge 

■ BankAmericard 

■ VISA ■ COD 

■ Money Order 

■ Check 
COD's extra 
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Here's the easy way to 
write your own programs. 



Heathkit Self-Study Courses give you a complete 
command of computer language, so you can write 
the programs that do your specific tasks. 
Choose from four programming languages. 

Easy, step-by-step learning 

You learn at your own pace, performing exercises on your 
computer and following a clearly written and illustrated text. 
Tests at the end of each unit assure your understanding before pro- 
ceeding to the next unit. In most courses your reading is reinforced 
by cassette tapes, so you see and hear, for more thorough learning. 

Hands-on programming exercises 

You learn by doing, not just reading. Special exercises guide you 
through the steps of designing and writing your own programs for 
your computer. Upon completion of the courses you'll be able to 

tailor existing programs to your specific needs, or write your own 

original programs from scratch. 

Recommended for college credit 

Many Heathkit Courses are now recommended for college credit 
by the American Council on Education. If you can't go back to 
college, now you can bring college home to you. 

Free Heathkit Catalog 

Details and prices on the complete line of Heathkit Self-Study 
Courses on computer and electronics subjects are in the new, 
free Heathkit Catalog. Send for yours today or pick one up 
at your nearby Heathkit Electronic Center. 




FOUR HEATHKIT PROGRAMMING COURSES 

BASIC '": easiest-to-learn, hobbyist's language 
PASCAL": sophisticated, easy-to-use language 
COBOL": the businessman's language 




Coming soon: FORTRAN 



licrosoft" BASIC 



Send for free catalog 

Write to Heath Co., 

Dept. 020-754, 

Benton Harbor, Ml 49022. 

In Canada, write Heath Co., 
1480 Dundas Highway East, 
Mississauga, Ontario, L4X 2R7. 



; Visit your 
"' Heathkit Store 
Heathkit products 
" Y~ are displayed, 

sold and serviced at 62 Heathkit 
Electronic Centers in the U.S. 
and Canada, See your telephone 
white pages for locations. 
In the U.S., Heathkit Electronic 
Centers are units of Veritechnology 
Electronics Corporation. 



Heathkit 
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ED-159 



EQUIPMENT REPORTS 

continued from page 24 



Overrangc is indicated when the three least 
significant digits are blanked on the display. 
There is automatic polarity reversal, and a dis- 
play indicator will signify the polarity of the 
test voltage or test current. The display will 
also indicate when there is less than five per- 
cent of battery life remaining. The estimated 
battery life is 1,000 hours when carbon-zinc 
batteries arc used, and 2,000 hours with alka- 
line batteries. 

The instruction manual aiso serves as a 
repair manual for those who like to maintain 
and calibrate their own equipment. It contains 
exploded views of the unit, complete parts lists, 
and an extra large two-page schematic dia- 
gram. In addition, there is an excellent discus- 



sion of the instrument's theory of operation 
and how the instrument is used. 

All circuitry is contained on a A'/i X 1'h 
inch prinled-circuit board and, due to the rela- 
tively large size, troubleshooting is greatly 
simplified. The front panel is attached to the 
board with connectors that makes removal 
easy. The LCD display is fastened to the panel 
by two studs and it is connected to the main 
board by ribbon cable. The model 169 mea- 
sures Vh X 9'/j X 10V* inches and has a net 
weight of three pounds. 

The unit has been tested and it performed 
well. All ranges equalled or exceeded the pub- 
lished specifications. If you are in the market 
for a large DMM that can also be used in the 
field, it may be worth your time to check out 
this versatile unit. The model 169 from Keith- 
ley sells for J 169. R-E 



ADVANCE IS PROUD TO INTRODUCE the 



KEITHLEY 



Line of High Quality Digital Multimeters 

Featuring The New 130 Hand-Held DMM J 

^ 

Take a look at Keithley's new Model 130 measurement 
problem-solver. 

Easy to use 

• Two rotary switches instead of eight pushbuttons 

• Large, easy to read 1 ,8cm (.6") LCD digits — larger and sharper 
than competitors' 

Rugged 

• High-impact ABS plastic case 

• Shock-mounted LCD 

• Tough polycarbonate plastic window and 
front panel 

Performance Plus 

• Convenient size and weight— only 10 oz. 
(7.0"x3.1"x1.5") 

• 200 hour battery life 

• Low battery annunciator 

• Easy to maintain— all components on one 
board 

• One-year guarantee on specifications 

• Only one calibration adjustment, only once 

• 25 Ranges and five functions: DC volts, 
AC volts, DC amps, ohms 

• 100^V, 1/iA, 0,1 ft sensitivity 

• 1 000V DC, 750V AC, 1 0A and 20MQ upper 
range limits 




$115 

Casts $10.00 
Shipping $3,00 



SPECIFICATIONS 

DC VOLTAGE 
AC VOLTAGE 
DC CURRENT 
AC CURRENT 
RESISTANCE 



200mv, 2V, 20V, 200V, 1 000V 
200mV, 2V, 20V, 200V, 750V 
2mA, 20mA, 200mA, 2000mA, 10A 
2mA, 20mA, 200mA, 2000mA, 10A 
2000, 2k0, 20k0, 200k0, 20M0 



.5% 
1% 
2% 
3% 
.5% 



THE TEST EQUIPMENT SPECIALISTS 
TOLL FREE HOT LINE 

800-223-0474 

54 WEST Olh STREET NEW YORK. N V 1003S 212 BBT 222' 




A P Products Hobby-Blox 

Solderless Breadboardinc 
System 
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IT SEEMS THAT EVERY TIME WE TURN AROUND, 
someone has taken another step toward making 
prototyping less complicated, more instanta- 
neous, and, admittedly, a little more fun. A P 
Products' Hobby Blox, are a very versatile 
series of breadboarding products that, working 
together, perform as a complete system for cir- 
cuit building. 

The generous use of color and the low prices 
of the several elements of the Hobby-Blox sys- 
tem can easily lead to the impression that it is a 
system intended strictly for beginners. That is 
not the case. Hobby-Blox perform on a par 
with any professional breadboard, in most 
applications. Its many unique elements permit 
the easy incorporation of circuit elements that 
would be difficult to accommodate with many 
breadboarding products. 

Part of the secret of the flexibility of Hobby- 
Blox lies in its unique carrier tray. In addition 
to its primary purpose of providing structural 
rigidity for the breadboard strips, the tray also 
has a number of molded-in features that con- 
tribute to the modularity and expandability of 
the system. The side rails, for example, feature 
a tongue on one edge and a mating groove on 
the opposite. There are also slots spaced along 
one edge to accommodate the blank panel, con- 
trol panel, or speaker panel elements of the 
system. 

The trays can be readily stacked side-to-side 
or, with tray extender clips, end-to-end. Also 
available is a right-angle, vertical tray pack 
that includes a smaller tray and adapter strip. 
Either large or small trays, however, may be 
vertically mounted using the adapter strip. 

The standard tray is 6.3 X 3.12 inches and 
the shorter tray is 3.7 X 3.12 inches. The 
inside width, between the side rails, is 2,75 
inches. That is the same as each of the solder- 
less strip elements of the system except one — a 
between -the-lrays, 6.3-inch long, bus strip 
with two continuous rows of 60 connected, sol- 
derless tie points each. 

There are five different types of solderless 
breadboarding elements designed to fit in the 
Hobby-Blox tray. Yellow terminal strips pro- 
vide a row of 26 three- tie- point terminals. Red 
distribution strips each provide two rows of 26 
connected tie points. Gray 3 X 16-inch termi- 
nal strips repeat arrays of 16 three-tie-point 
terminals (arranged as twin columns of eight 
each on either side of a 0.3-inch DIP-standard 
center spacing) three times across its width — 
perfect for placing three 7-segment DIP dis- 
plays in a row. Gold LED strips accept six 
discrete LED's, provide a solderless tie-point 
connection to each solderless LED socket lead, 
continued on page 32 
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The first personal computer 
forunder$200t 



The Sinclair ZX80. 
A complete computer- 
only $199.95 plus $5.00 shipping. 

Now, for just $199. 95, you can get a 
complete, powerful, full-function computer, 
matching or surpassing other personal 
computers costing several times more. 

It's the Sinclair ZX80, The computer that 
"Personal Computer World" gave 5 stars 
for 'excellent value.' 

The ZX80 cuts away computer jargon 
and mystique. It takes you straight into 
BASIC, the most common, easy-to-use 
computer language. 

Yqu simply take it out of the box, con- 
nect it to your TV, and turn it on. And if 
you want, you can use an ordinary cassette 
recorder to store programs. With the man- 
ual in your hand, you'll be running programs 
in an hour. Within a week, you'll be writing 
complex programs with confidence. 

All for under $200. 

Sophisticated design makes the 
ZX80 easy to learn, easy to use. 

We've packed the conventional computer 
onto fewer, more powerful LSI chips- 
including the Z80A microprocessor, the 
faster version of the famous Z80. This 
makes the ZX80 the world's first truly port- 
able computer (6Va" x 8Vz" x Vh" and a mere 
12 oz.). The ZX80 also features a touch 
sensitive, wipe-clean keyboard and a 
32-character by 24-line display. 

Yet, with all this power, the ZX80 is easy 
to use, even for beginners. 




Your course in computing. 

The ZX80 comes complete with its own 
128-page guide to computing. The manual 
is perfect for both novice and expert. For 
every chapter of theory, there's a chapter 
of practice. So you learn by doing— not just 
by reading. It makes learning easy, exciting 
and enjoyable. 

You'll also receive a catalog packed with 
items that can make your ZX80 even more 
useful. Including 27 program cassettes, 
from games and home budgeting for just 
$6. 95, to Sinclair's unique Computer Learning 
Lab. And books, hardware options and 
other accessories. 

ZXSO's advanced design features. 

Sinclair's 4K integer BASIC has perfor- 
mance features you'd expect only on much 
larger and more expensive computers. 
■ Unique 'one touch' entry. Key words 

(RUN, PRINT, LIST, etc.) have their 

own single-key entry to reduce typing 

and save memory space. 




■ Automatic 
error detection, 
A cursor identifies errors 
immediately to prevent entering 
programs with faults. 

■ Powerful text editing facilities. 

■ Also programmable in machine code. 

■ Excellent string handling capability — up 
to 26 string variables of any length. 

■ Graphics, with 22 standard symbols. 

■ Built-in random number generator for 
games and simulations. 

Sinclair's BASIC places no arbitrary re- 
strictions on you— with many other flexible 
features, such as variable names of any 
length. 

And the computer that can do so much 
for you now will do even more in the fu- 
ture. Options will include expansion of IK 
user memory to 16K, a plug-in 8K floating- 
point BASIC chip, applications software, 
and other peripherals. 
Order your ZX80 now! 

The ZX80 is available only by mail from 
Sinclair, a leading manufacturer of con- 
sumer electronics worldwide. 

To order by mail, use the coupon below. 
But for fastest delivery, order by phone 
and charge to your Master Charge or VISA. 
The ZX80 is backed by a 30-day money- 
back guarantee, a 90- day limited warranty 
with a national service-by-mail facility, and 
extended service contracts are available for 
a minimal charge. 



Price includes TV and cassette connectors, 
AC adaptor, and 128- page manual. 

All you need to use your ZX8Q is a standard TV 
(color or black and white). The ZXSO comes complete 
with connectors that easily hook up to the antenna 
terminals of your TV. Also included is a connector for 
a portable cassette recorder, it you choose to store 
programs. (You use an ordinary blank cassette.) 





The ZX80 is a family learning aid. Children 10 and 
above will quickly understand the principles of 

computing — and have fun learning. 

Master Charge or VISA orders call: 
(203) 265-9171. We'll refund the cost of your call. 
Information: General and technical— (617) 
367-1988, 367-1909, 367-1898, 367-2555. 
Phones open Monday-Friday from 8 AM to 
8 PM EST. 



Sinclair Research Ltd., 475 Main St., 
P.O. Box 3027, Wallingford, CT 06492. 



To: Sinclair Research Ltd., 475 Main St., P.O. Box 3027, Wallingford, CT 06492. 

Please send me 2X80 personal computer(s) at $199.95* each (US dollars), plus $5 

shipping, (YourZXSO may be tax deductible.) 

I enclose a check/money order payable to Sinclair Research Ltd. for S 



Name 



Address _ 
City 



. State. 



-Zip- 



Occupation: 

Intended use of ZX80: 



- Age: . 



Have you ever used a computer? □ Yes □ No. 

Do you own another personal computer? D Yes O No. 



•For Conn, deliveries, add sales tax. 
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MICROSYSTEMS. 
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IN FACT, NTS ELECTRONICS 
PROGRAMS INCLUDE THE 
WIDEST ARRAY OF SOLID STATE 
AND DIGITAL EQUIPMENT EVER 
OFFERED BY ANY HOME STUDY SCHOOL. 



Now, for the first time, you can learn all about micro- 
computers by working with your own production model at 
home. We'll explain the principles of troubleshooting and 
testing this remarkable instrument and, best of all, we'll 
show you how to program it to do what you want. 

It's the perfect opportunity for you to learn BASIC 
high level language programming and assembly 
language programming. 
Then, to learn how to localize microcomputer problems 
and solve them, you'll experiment and test with a digital multi- 
meter and other testing gear. 

But most important, you get to assemble and work with 
today's most sophisticated microcomputers, not home-made 
training devices. We believe this makes learning a lot more 
relevant and exciting. 

In fact, production-model equipment is featured in all 
NTS electronics programs. 

Our Color TV servicing program boasts the NTS/HEATH 
digital color TV (25" diagonal) you actually build and keep. 
In Communications Electronics you'll build and keep an 
NTS/HEATH 2-meter FM transceiver, along with digital multimeter and service trainer. 

Whichever NTS electronics program you choose, you can count on working with much 
the same kind of equipment you'll encounter in the field. 

Find out more in our full color catalog on the program of your choice. 

NTS also offers course in Auto Mechanics, 
Air Conditioning and Home Appliances. Check 
card for more information. 






NATIONAL 

ICHNIC" 

SCHOOLS 



TECHNICAL 



■■«- asssf 



Digital Multimeter 



1. The NTS/HEATH H-89 Microcomputer features floppy disk stor- 
age, "smart" video terminal, two Z80 microprocessors, 16K RAM 
memory, expandable to48K. Available in NTS's Master Course in 
Microcomputers. 

2. The NTS/Rockwell AIM 65 Microcomputer A single board unit 
featuring an on-board 20 column alphanumeric printer with 20 
character display. A 6502-based unit 4K RAM, expandable. 
Available in NTS's Microprocessor Technology Course. 

3. The NTS/KIM-1 Microcomputer A single board unit featuring a 
6 digit LED display with an on-board 24 key hexadecimal 
calculator-type keyboard. A 6502 based microcomputer with IK 
of RAM memory, expandable. Available in NTS's Master Course in 
Electronic and Industrial Technology. 



NO OBLIGATION. NO SALESMAN WILL CALL. 
APPROVED FOR VETERAN TRAINING. 




TEOtNrCAL.TRAOE TRAINING SINCE 1BD3 
Hfittidanc end Hem». study St^&ola 

4000 SO. FI6UEH0A ST.. LCSANGELES. M. 90337 



NATIONAL TECHNICAL SCHOOLS 

4000 South Figueroa Street, Oept. 206-031 
Los Angeles. California 90037 

Please rush FREE color catalog on course checked below 

D Microcomputers/ Micro Processors □ Auto Mechanics 

D Communications Electronics D Air Conditioning 

H Dig ita I Electro n Ic s D Ho me Ap p I la ncea 

□ Industrial Technology □ Color TV Servicing 



Name 



.Age. 



Address 
Apt 



.City. 



State 



Zip 



D Check if interested In G.I. information. 

D Check if interested ONLY in classroom training in Los Angeles. 



2 
> 

O 

I 



■ J 31 
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continued from page 26 



and include a bus of 23 connected tie points for 
easy connection to power buses through limit- 
ing resistors. Blue discrete component strips 
provide 14 terminals with five connected, sold- 
erless tie points each. These strips use 0,2-inch 
center spacing (versus DIP-standard 0.1-inch 
spacing used in the other elements) with adja- 
cent rows staggered 0.1 inches. 

Unique and welcome features on those Hob- 
by-Blox elements include raised molded lines 
to show the electrical connections between sol- 



derless lie points, and a molded lettcr-and- 
numbcr indexing system for each hole. 

The yellow terminal strips may be spaced for 
standard (0.3-inch center) or LSI-wide (0.6- 
inch center) DIP spacing by using a 0.3 X 
2.75-inch spacing strip. Those include the 
same molded slots as the side rail, and can 
double as support strips. 

The Hohby-Blox system includes a battery- 
holder pack that houses a standard 9 -volt bat- 
tery (not included), plus twin three- tie- point 
terminals for power connections and a binding- 
post strip with one black and two red binding 
posts. Each binding post is brought out to a 
solderless tie point. 



:is PROUD 
TO INTRODUCE 
The 0HITACHI Line 

of High Quality Oscilloscopes 
All Hitachi Instruments 

Are Backed by 
A Two-Year Warranty 
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Hitachi Oscilloscope V-302 B 
DC-30M Hi dual-trace 




i. TV sync-separator circuit 

2. High-sensitivity ImWdiv (SMKz) 

3. Signal delay line 
A. X-Y operation 

5. Sweep-lime magnifier (io times) 

6. Trace rotation 

7. Z-axis incut intensity modulation) 



THE TEST EQUIPMENT 
SPECIALISTS 

TOLL FREE HOT LINE 

800-223-0474 

S* WEST 45trv STREET, 
NEW YORK. N Y 10036 2 12-667-2224 



HITACHI 
V-302B & V-152 B 



• TV sync-separator circuit facilitates rapid video 
signal measurement. 

• Extra-high sensitivity; vertical sensitivity of 
imWdlv, now available. 

• Built-in signal delay line for leading edge observa. 
tion of quick-rising waveforms (V -3 01 and V-302). 

• X-Y operation very convenient for measuring 
phase difference of two waveforms. 

• Sweep-time magnifier effective for precise 
measurement; sweep time magnifying 10 times 
with one-touch operation. 

• Trace rotation system for easily adjusting 
bright-line inclination caused by terrestrial 
magnetism. 

• Z-axls Input provided-possible to use as CRT 
display. 

• 0.2>js~0.2s-wide sweep range setting. 

• One- touch shifting waveform slopes, 

• Five modes of vertical deflection operation 
(Type V-152 and V-302). 

• Panel layout with color-coding of respective 
functions. 



Hitachi Oscilloscope V-152 B 
DC-15MHZ dual-trace 




1 . TV sync-separator circuit 

2. High-sensitivity tmWdiv (5MHz) 

3. X-Y operation 

4. Sweep-lime magnilier (10 limes) 

5. Trace rotation 

6. Z-axis input (Intensity modulation) 

(Also available In slngls-traca) 



Put a proven Hitachi dual -trace oscilloscope on your bench 
for as little as S695. Our V-152 15MHz model includes un- 
precedented sensitivity (1 mV/div.).., I OX sweep magnif- 
ication.. .front panel XV operation. ..irate rotation...Z-axis 
input. ..and more. Meed greater bandwidth? Our V-302 
model is the only 3QMHi dual-trace scope with signal delay 
line priced under St 000. with all the above features, to 
make your testing operations fast. easy, and accurate. 
Reliability is exceptional too. (As you'd expect from a 
manufacturer with over 20 years of experience 'ciulscop- 
Eng" the competition.) So exceptional, in fact, that Hitachi 
quality Is backed by a 2-year warranty-.the longest in the 
industry. Whether you use it for teaching or repairs, for 
video, audio, or computer testing, you can't find more 
scope for your dollar than at Hitachi, Call for more details. 



D V-152 a 15 MHz Dual Trace *'35" 
D V-302 IB 30. MHz Dual Trace (995* 
• Probes included. 



Call For 

Special Introductory 

Price Offer 



Hitachi... The measure 
of quality. 



A P Products has made available two starter 
packs, one for IC's at $5.97 and one for dis- 
crete components at $6.57. Each starter pack 
includes a tray, breadboard ing elements, and a 
book of 10 well- documented, easy-to-build 
projects. Prices for individual elements range 
from $1.29 to $3.59. 

All-told, Hohby-Blox represents a very in- 
teresting and well planned approach to solder- 
less bread boarding. Us features should appeal 
to beginner and professional alike. A P Prod- 
ucts, 9450 Pineneedle Drive, Mentor, Ohio 
44060. R-E 



Hickok Model 216 
Transistor Tester 




ANYONE WHO HAS SPENT ANY AMOUNT OF TIME 

with an illegibly- marked group of three-legged 
semiconductors knows how frustrating and 
time-consuming a task it is to sort through 
them. Hickok (1 05 1 4 Dupont Avenue, Cleve- 
land, OH 44] 08) has automated the task with 
an amazing new handheld tester, the model 
216, that performs in- or out-of-circuit pass/ 
fail tests. It also identifies NPN, PNP, or FET 
type; diode and SCR polarity; and the base or 
gate lead — all in a few seconds. 

A device can be plugged into the front-panel 
transistor socket (graphics clearly identify 
which of the pins to use to test diodes), or a set 
of three colored leads may be plugged into the 
front-panel jacks and alligator-clipped to the 
device. The comprehensive instruction manual 
offered by Hickok specifies that for in-circuit 
testing, the maximum load between any two 
leads is 500 ohms, 0.2 jiF, or any impedance 
equivalent to 500 ohms at 1 000 Hz. 

All indications are made through six front- 
panel LED's. There is a red LED marked fail 
and two green LED's marked pass, one with 
the letter p and a diode symbol with the cath- 
ode at the left and the other with the letter N 
and a diode symbol with the cathode at the 
right. Each of the three terminals to which the 
device under test is connected has a red LED 
associated with it. That is true both for the 
socket on the front panel and the three banana 
jacks that the color-coded (red-black-yellow) 
test leads plug into. 

A single switch controls operation of the 
model 216, selecting the transistor test mode, 
the diode test mode, or off. After a few seconds 
(approximately four) of blinking through the 
test sequence, the LED's hold on a fixed pal- 
tern that identifies whether the device is PNP 
(p LED lights) or NPN (n LED lights). The 
LED associated with the lead connected to the 
continued on page 36 



Light-torque rotary switches 
make the LM-3.5A DMM as 
easy to operate as it is to carry. 




LM-3.5A at a glance. 


DCVoits 


1 to 1,000. 4 ranges 


ACVblU 


1 to 750, 4 ranges 


KUohnu 


1 to 10000. S ranges 


AC/DC Current 


1 mA to LA, 4 ranges 


Polarity Selection 


Automatic 


Keftdout 


03" Red LED 


Stu 


1.9" Hx2.7"Wx4,0" D 


Weight 


9.2 oz (batteries installed) 


Power 


3 type AA rechargeable 
Nicad batteries and charger 


Price 


$165.85 



On a benchtop or a belt, over a shoulder or in a tool kit, the LM 3.5A DMM, and its LCD counterpart, 
the LM-350, are ready to go when you are. 



Convenience. That's the key to Non- 
linear Systems' best-selling LM-3.5A. 
A high-performance, competitively- 
priced, all-purpose mini DMM. Conven- 
ience from light-torque rotary switches. 
So operation's a cinch. Convenience 
from bold, bright LEDs. For instant, 
accurate, numeric answers. Unlike 
some competitive meters, the LM-3.5A 
features both vertical and horizontal 
readings. And an optional leather carry- 
ing case with belt loops and shoulder 
strap assures hands-free operation. 

At 9.2 oz., the LM-3.5A is portability 
at its best. There's more. The LM-3.5A 
is a 3Vz -digit DMM. Features 2,000 
counts per range — 100% over- ranging. 
Result? Increased accuracy and reso- 
lution between readings of 999-2,000. 
It also reduces the amount of range 
shifting when measuring near 1.000. 

Trouble shooters swear by it. Repair- 
men find the LM-3.5A works wonders 
on tvs, business machines, even cam- 
eras. Checks all quiescent AC and DC 
voltage values. Spots current drains. 
Measures the resistance of suspect 
components. Quickly and precisely. 

Other DMMs to match your needs. 
The LM-3.SA is just one in a full series 
of 3 to 4-digit DMMs. If you need LCD 
convenience for measurements out- 
doors, we market the LM-350, among 
others. You don't pay for true RMS 
capabilities you don't need. But if you 
do need true RMS readings, Non-Linear 
Systems can oblige. 



FM-7. The bantam frequency meter. 
Portability teams with performance in 
the FM-7. The smallest, 7-digit. 60- 
MHz.battery or AC line-operated instru- 
ment available. 



LT-3 Digital Temp Meter. Featuring 
0.1° resolution and high accuracy the 
3Vfe-dtgit. 2,000 count full scale LT-3 is 
indispensable for home or industry. 
Checks everything from thermostats to 
appliances. Even monitors critical 
operations like photoprocessing and 
electroplating. 

The LT-3 can be supplied with any 
of eight thermistor and RTD temp 
sensors to read ranges of 0-100°C, 
32- 199.9° F, or 0-199° C or F. 

Work outdoors? Then the LT-31 
(LCD format) is the ticket. 




Operator convenience is the key to our line of frequency and temperature meters, too 
right, SC-5 prescaler, FM-7 frequency meter, LED format LT-3 digital temp meter, and it 
the LT-31. Top. the MLB- 1 digital logic probe. 



. _ . Pictured [eft to 
temp meter, and its LCD cousin, 



Hobbyists, radio and tv studios, 
phone companies and the military all 
depend on the versatile FM-7. Whether 
the job calls for calibrating fixed, vari- 
able frequency or voltage -con trolled 
oscillators, checking flowmeters, high- 
speed photocell counters, or setting 
the IF or heterodyne frequency in com- 
munications equipment, the FM-7 is a 
standout performer. 

SC-5 Prescaler. Top range booster. 

This 512-MHz. battery or AC line-oper- 
ated prescaler was developed to extend 
the frequency range of the FM-7 from 
60 to 512 MHz. Adapts to most other 
frequency meters, too. 



Get the word on as. We offer a full 
lineup of convenient, competitively- 
priced products. From DMMs, fre- 
quency and temp meters to miniscopes 
and DPMs. 

For further technical information or 
the names of your nearest distributors, 
contact Non-Linear Systems Inc., 
533 Stevens Ave., Solana Beach, CA 
92705. Telephone (714) 755-1134. 
TWX 910-322-1132. 



Non-Linear Systems, Inc. 

Specialists in the 
science of staying ahead, 

42 19SI Non-tinear Systems, Inc. 
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HITACHI 



KEITH LEY 



VIZ 



formerly 



TPIPLETT 




PHILIPS 



HICKOK 



® 



New Portable Digital Capacitance Meter 

model 820 

* Measures capicilance 
from 0. 1 pF to 1 Farad 

■ Resolves lo 0. 1 pF 

* 1 ranges for accuracy 
and resolution 

* 4 digit easy- to- read LED 
display 

■ 0.b% accuracy 

• Special lead insertion 

jacks or banana jacks 

■ Fuse protected 

• Uses either rechargeable 
or disposable baltenes 

• Overrange indication 




Call For Our Price 



DATA PRECISION 

Model 938 
0.1%, 3%-DlgR, LCD DIGITAL 
.CAPACITANCE 
METER 




• WIDE FWNGING — from 199.9 pF lull scale 
{0.1 pF resofuticn} up lo 1999 uF full scab, in 
eighi ranges...virtualty even/ capacitance you'll 
ever need to measure. 

• FAST AND EASY TO USE — Direct reading. 
pushbutton ranges. Just plug In a«J read. 

• EXCEPTIONALLY ACCURATE — provides 

±0.1% basic accuracy. 

• TOUGH AND COMPACT — BulH to tahe rough 
usage without less of calibration accuracy. Fits 
ana goes anywhere; takes ^ry Stile bench 
space; always handy for qui* capacitance 
cneckouL matching, calbratbn. and trackhg. 

» PORTABLE — Ffclnvsized. I^htweighl. operates 
up 10 aoproomalety 2C0 hours on a single 9V 
akahne battery. 

• EASY READING — Wg. clear, h^bccnlrasl 
3>/nl& LCD dsday, a full 05* high, readable 
anywhere. 

• \ALUE PACKED — Culstanctng measurement 
capacity and dependability. Outperforms DC 
limeccnsiant meters, and even bridges costing 
2 to 5 times as much. 

• RELIABLE — warranteed tor 2 full years. 



V-151B 15 MHi Single Trace 
V-152B 15 MHz Dual Trace 
V-301B 30 MHz Single Trace 
V402B 30 MHz Dual Trace 
V-550B 50 MHz Dual Trace, 
Dual Time Base 



HITACHI 



Call For 

Special Intro 
Price Offer 




New Low Distortion Function Generator 
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MODEL 3010 

■ Generates sine, square and triangle 
wavelorms 

• Variable amplitude and lixed TTL square- 
wave outputs 

• 0,1 Hi to tMHz in six ranges 

• Push button range and function seleclion 

• TypicaJ sine wave distortion under 0.5*e 
EromO.IHz to lGOkHz 

• Variable OC offset (or engineering 
applications 

• VCO external input for sweep-frequency 
tests 



IFUUKEI DIGITAL MULTIMETERS 



• Six functions • 3 Vk -dig it resolution 
do voltage 



Model 8022A: 

The Troubleshooter 



$139 



ac voltage 
dc current 

ac current 
resistance 
diode lest 



* 0.25% basic dc accuracy 

* LCD display 

* Overload protection 



Model 8020A: 
The Analyst 



Model 8024A: 
The Investigator 




- Seven functions 

dc voltage 
ac voltage 
do current 
ac current 
resistance 
diode test 
conductance (1/R) 

■ 3 VI -digit resolution 

• 0.1 % basic dc accuracy 

■ LCD display 

• Overload protection 

• Free case 

• Two year parts 
and labor warranty 



> Nine functions 

dc volsage 
ac voltage 
dc current 
ac currenl 
residence 
diode lesl 
conductance {1/R) 
logic level and 

continuity detect 
temperature (K-type 

thermocouple} 



• Peak hold on voltage 
and current functions 

* Selectable audible 
indicator for 
continuity 

or level detection 

* 3 Vj -dig it resolution 

* 0.1% basic dc accurac 

• LCD display 

• Overload protection 



New Sweep/Function Generator 

MODEL 3020 



ffKPMCISION 




■ Four instruments in one 
package — sweep generator, func- 
tion generator, pulse generator, 
tone-burst generator. 

■ Covers 0.02 Hz- 2M Hz 

* 1000: 1 tuning range 

* Low- distortion high-accuracy 
outputs 

* Three-step attenuator plus 
vernier conirol 

* Internal linear and log sweeps 

* Tone-burst output is kont-panet or 
externally programmable 



Hmfri on 



^PRECISION 



LEADER 



Non-Linear Systems 



WESTON 



qst 



DATA PRECISION 



>ORTABLE ms-15 

)SCILLOSCOPES 



ATTERV OPERATED 



Non-UnMr Systems 




Call For Our Prices 



lS-215 



Single Trace 15MHz 

MS-230 




Dual Trace 15 MHz 



Dual Trace 30MHz 



THESE 1981 B&K OSCILLOSCOPES 

ARE IN STOCK AND AVAILABLE 

FOR IMMEDIATE DELIVERY 




'*K PRECISION 



1479A Dual-Trace 

1477 Dual-Trace 

1432 Dual-Trace 

1476 Dual-Trace 

1466 Single-Trace 

1405 Single-Trace 
1420 Dual-Trace 
CALL FOR OUR 
EARLY BIRD SPECIAL LOW PRICE 



30 MHz 
15 MHz 

15 MHz Portable 
10 MHz 
10 MHz 
5 MHz 
15 MHz Portable 



KEITH LEY 



Model 169 
BENCH/PORTABLE DMM 

• 3Yi Digit liquid crystal 

display 

• 0.25% basic accuracy 

• 26 Ranges 

$169.00 





WESTON 

The Roadrunner 
Model 6100 

• 5 Range audible signal- 
ing function 
• 0.5" LCD display 
• 6 Functions 
• 29 Ranges 

$139.00 
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80MHz Counter with Period Function 

MODEL 1820 

• 5Hz to BOMHi reading guaranteed— 
100MHz typical 

■ Period measurements from 5Hz 
to 1MH2. 

* Period average, auto and manual 
positions 

• One PPM resolution 

* TotaNzes to 999999 plus overflow 

* Elapsed time measurements from .01 
to 9999.99 seconds plus overflow 

• One-megohm input resistance 
Call Fof Our Price * Bn ht 43 hl «' h ^ 'eadouis 




/S 



Y54 



THE TEST EQUIPMENT SPECIALISTS 
TOLL FREE HOT LINE mnmMM 

800-223-0474 ADVA 

ELECTRONl 



54 WEST 45lh STREET. NEW YORK. NY. 10036 212-687-2224 , 
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base of ihc transistor also lights. If the device is 
bad, the FAIL LED Hashes alternately with the 
others. If the device is an FET, the N indicates 
N-channel, the P indicates P-channel, and the 
lead LED signifies the gate. The model 216 
will not give a correct indication on some low 
g m FET's because of their low on- resistance, 
though it will indicate the validity of any P-N 
junction in the diode test mode. Also, the mod- 
el 216 cannot test where there is no junction, 
as in the gale lead of an IGFET. 

In the diode lest mode, only the two lead 
connections marked with a circled D are used, 
and a good device is indicated by the lighting 
of the appropriate PASS LED's, indicating the 



polarity of the diode or junction. The instruc- 
tion manual explains how to use that mode to 
test SCRs, triacs, bridges, and other devices. 
The model 216 will not test PUT's or lempera- 
ture-compen sated Zeners, 

The circuitry of the Hickok model 216 is a 
fascinating hybrid of analog and digital ap- 
proaches to semiconductor testing. A 4022 
octal counter /driver scans the tester through a 
sequence of tests, controlling a total of 1 2 anal- 
og switches. A bipolar oscillator's output is 
applied to two leads of the device under test, 
and its third lead is connected to the input of 
an op-amp configured as an inverting lowpass 
(DC-smoothing) filter. All three permutations 
of lead connections are tried, in sequence. 

It can be shown that for the two-diode model 
of a semiconductor, a device with an open or 
shorted junction will always provide a 7.tro out- 




put from the op-amp for at least one of the 
three configurations of leads, but a good device 
never will. 

The output of the first scan goes from the 
op-amp filter to an op-amp integrator, and the 
result of the three lead configurations (two 
always result in one polarity of voltage out of 
the filter, the third in the opposite polarity) is 
stored while the same three configurations are 
repeated. 

Thanks to some very clever use of logic 
gates, a comparison between the integrator- 
stored majority-vole voltage polarity and the 
second-scan output of the op-amp filter trig- 
gers three events: first, a four-second delay is 
introduced, inhibiting the next count of the 
4022 and permitting adequate display lime for 
the results of the tester's analysis; second, 
another op-amp circuit lights either the P or N 
LED depending upon the polarity of its input 
(intriguingly, that same op-amp resets the 
4022 to light the fail LED in the case of a 
zero-voltage out of the filter); third, as that 
sequence of events has uniquely indenlified the 
base lead, the approximate LED is lit. 

The model 216 does not (nor is it intended 
to) provide any information on the gain or any 
other device characteristic. Those seeking 
quantitative tests must look elsewhere. But as a 
qualitative tester, it is one of the simplest, most 
foolproof, thorough and informative instru- 
ments we've encountered. 

Power for the model 216 comes from a pair 
of 9-volt batteries and a rechargeable battery 
option is available. All inputs are protected 
with back-to-back Zener diodes in case of 
residual voltages during in-circuit (power- 
down) tests, Hickok offers a one-year limited 
warranty. The 1 8- page instruction manual in- 
cludes a complete parts list, a schematic, and a 
printed circuit diagram. 

Manufacturer's suggested U. S. retail price 
for the model 216 is SI 35. It's available 
through electronic distributors. R-E 



Gold Line Model 1139 
Base Station Power Supply 




ALTHOUGH THERE ARE NUMEROUS DC POWER 
supplies on the market, it is difficult to find 
one with a higher current capacity. Gold Line, 
(PO Box 1 15, West Redding, CT 008%), an 
established name in mobile-radio accessories, 
has introduced its model 1139 3 -amp base- 
station power supply. It is capable of short- 
term current drains of up to five amps. Over- 
heating prevents long-term use at those cur- 
rent levels and the supply is protected from 
overloads by a thermal switch. 

The 13.5-voll supply is well-regulated, and 
maintains the voltage output up to 6 amps, at 
which point the crowbar overload-protection 
drops the voltage considerably. 
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An internal trimpot adjusts the output volt- 
age from 13.5-15 volts. Voltage regulation is 
provided by a lype-723 IC, and the pass tran- 
sistor is a 2N3055. A full-wave bridge consist- 
ing of four IN 5400 silicon diodes provides the 
DC rectification. 

The husky transformer is capable of running 
at the full current limit without becoming hot. 
The current is limited by the power transistor 
which does become hot, even though adequate- 
ly hcat-sinked, A thermostatic switch mounted 
on the heat sink senses excessive heal dissipa- 
tion and shuts down the power supply for sev- 
eral minutes when overloaded. 

All circuit components (except the trans- 
former and output transistor) are mounted on 
a phenolic circuit board. An internal fuse pro- 
vides additional circuit protection. That fuse is 
soldered in place, but a replacement is rarely 
necessary. 

Our test unit worked well, after shipping 
damage was repaired. The filter capacitor leads 
had broken loose during shipment and the 
power transformer was bent slightly on its 
frame (upright type "A" mount). Fortunately, 
component spacing proved to be adequate, and 
no secondary damage occurred from loose or 
bent components. 

The model 1 139 power supply cabinet is fin- 
ished in a black-wrinkle enamel. Ventilation 
holes provide adequate cooling if the unit is 
operated within its specified limits. Rubber 
foot pads prevent the unit from scratching the 
surface of a desk or operating table. A front- 
panel incandescent pilot lamp lights when the 
unit is on. It is connected across the DC output 
of the power supply, providing a bleed load 
when the unit is off. A pair of (red and black) 
press-release terminals on the rear apron of the 
supply securely grips power leads. 

The supply weighs about 4V: pounds, and 
measures 4'/: X 3 X 6 inches. Our unit came 
without any literature or instructions. 

Because of the 3-amp nominal current rating 
of the 13.5-voll supply, it proves to be particu- 
larly well suited for home operation of most 
mobile electronic equipment. The mode! 1139 
3-amp base station power supply from Gold 
Line sells for $27.98, R-E 



Sony ICF-6700W 
General Coverage Receiver 
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FOR QUITE SOME TIME MANUFACTURERS HAVE 
made either very good or very bad shortwave 
receivers. There seemed to be nothing in the 
middle. But now the market is changing. Man- 
ufacturers seem to be recognizing the fact that 
there are a number of serious hobbyists who 
enjoy casual monitoring of the shortwave spec- 
trum and expect dependable equipment with 
which to do it. 
Sony has continued the trend with a series of 



BYTE...! or the Serious 
Microcomputer User. 




Do you use a personal computer for business or pleas- 
ure? If so, join the over one-quarter million professionals, 
beginners, engineers, and business people who get the 
latest microcomputer information in BYTE. 

With a circulation of 1 70 ,000 and a total readership of 
320,000. BYTE is the world's largest computer magazine. 
Each month's issue brings you the latest about graphics, 
mass storage, personal data bases, word processing, 
speech synthesis, new integrated circuits, new software for 
engineering, business and fun, plus do-it-yourself projects of 
all kinds. 

And if you are in the market for hardware or software, 
our new expanded product review section gives you the un- 
biased facts. 

So, if you are serious about microcomputing, get 
serious about BYTE. 



Elifl 



Fill in and mail [he coupon today. Read your 
Hrst copy of BYTE. U ii is every) hing you 
expected, honor our invoice. If ii Isn't, just 
write "Cancel on the invoice and mail at back, 
You won' I be billed And [he ftrsi issue is yours 
at no charge. 



Mail coupon or 
call us toll-free 

800-258-5485 



BYTE Subscription DepL P.O. Box 590 Martinsville. NJ 08836 

Please enter my subscription for: 

□ One year $19(12 issues) D Two years $34 □ Three years £49 

3 Chech enclosed entitles me to 13 issues for price of 1 2 (North America only) 
D Bill Visa D Bill Master Charge □ Bill me (North America only) 



Card 



t\x pi ration 



bitfnature 



Name (please print) 



Address 



Gt> State/ProvinceCouniry Code 

Foreign Raits (To expedite service, please remil in I S Kundsi 

D Canada or Mexico lj One year S21 ( 1 2 issues] Q Two years $58 !_ Three years S55 

..J Lurope. one year ( air delivered iS43 

G All oiner countries, one year (surface delivered) S&5 Air deliver) available on request 



7831 



CIRCLE 12 ON FREE INFORMATION CARD ©BYTEPubli 



ligations. Ini 



> 

O 

X 

5> 



37 



EQUIPMENT REPORTS 
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quality, hobby-class radio receivers. One of the 
better ones is the model ICF-6700W. 

The military-styled cabinet measures 18 X 
7'/i X 9 inches. Selectable upper or lower side- 
band, AM, and CW modes arc available from 
.53-29,7 MHz (the receiver skips 10.4-11.3 
MHz) with FM coverage from 87.5-108 
MHz. 

A narrow/wide IF selectivity switch really 
helps separate closely- spaced stations. Addi- 
tional audio bandpass shaping is possible with 
the separate bass and treble controls. The RF 
gain control may be adjusted to reduce strong 
signal overload on SSB, 

The FM fidelity is very good, with the AM 



sound quality superior to that found on most 
small home- entertainment radios. A multiplex 
output jack allows coupling of the FM IF sig- 
nal to a stereo adaptor. A timer jack provides 
for external on/off control of the receiver by a 
suitable liming clock (unfortunately, neither 
the stereo adaptor or timing clock are available 
from Sony.) Separate recorder and headphone 
output jacks are also included. Audio output is 
900 milliwatts (at 10% harmonic distortion), 

A switchable AFC control allows FM lock- 
ing within approximately ± 100 kHz of the 
center frequency. An illuminated signal- 
strength meter doubles as a battery tester. The 
digital, five-character, LED frequency display 
works on all frequency ranges, and may be 
switched off to conserve battery power during 
portable operation of the receiver. It is quite 
accurate and our sample was within 1 kHz at 
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Designing 
Digital Systems 

Two programmed learning courses: 
hardware and software; theory 

and application. 



Design ol Digital Systems ■ six volumes 



ADVANCED COURSE 
DESIGN OF DIGITAL SVSTEMS 

Six Fiiyt- f qhimI -teiusnwt — mcJi HW i( W '", 
CONTENTS 

Tha contents ol Design of Digital Sys- 
lams Include: 

BooK 1: Octal, hexadecimal and Binary 
number systems; representation ol nega^ 
live numbers; complementary system s^ 
binary multiplication and division. 

GOOk 2: OH and AND functions: Ioqic 
galea: NOT, exclusive-QR. NAND, NOR and 
exclusive ■ NOR 1unelions; multiple input 
gates: truth tables: Defvtorgans Laws; 
canonical terms; logic conventions; Kar- 
naugh mapping; three-state and wired 

Book 3; Hair adders and lull adders; sub- 
tracters; serial end parallel aorte-s: pro 
cessors and arithmetic loflie units (ALUs). 
mul Implication and division systems. 

Booh 4: Flip-liops: shilt registers: 
asynchronous counters: rtng. Johnson and 
exelusive-OR feedback cannier; random 
access memories (RAMs); read-only 
memories LROMs). 

Book 5: Structure ol calculators: key- 
board encoding; decoding display data; 
register systems; control unit: program 
ROM' address decoding, instruction sets: 
instruction decoding; control program 
structure, 

Book B; Central processing unit (CPU), 
memory organization; character represen- 
tation: program storage; address modes: 
mpulJoutput systems, program Interrupts: 
interrupt priorities programming; assem- 
blers; executive programs, operating 
Systems, and time-Sharing . 

OUR CUSTOMERS 

Design o1 Digital Systems has been 
bought by more than half the 5Q largest 
corporal Lens in America, and by Motorola, 
lmei. DEC, National Semiconductor. Fair- 
child. General Instrument, Hewlsii- 
Packard. Hoalh Co., M.I.T . NASA. Smilti- 
soman msntute. Bell Telephone Labs. And 
many, many more, as well as corporations 
and individuals in over 50 countries. 
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DtgiUl Compurer Logic A ESecifOtucs 

CONTENTS 

Digital Computer Logic an£ Electronics 
is designed for the beginner. No mathe- 
matical Knowledge ottier than simple aril h- 
metic Is assumed, though you should have 
an aptitude lor logical thought. M consists 
of 4 volumes — each 11 W x A'A" — and 
serves as an introduction to the subject ol 
digital eleelromcs. 

Contents include. Binary, octal and 
decimal number systems: conversion be- 
tween number systems; ANO. OR, NOR 
and NAND gates and inverters; Boolean 
algebra and truth tables; DeMorgan's 
Laws; design of logical circuits using NOR 
gates; R-S and J-K Nip-Mops: binary 
counters, shiil register* and halF-adders. 



NO RISK GUARANTEE 
There's absolutely no risk to you. If you're 
not completely satisfied with your course*, 
■imply relum them to CLI within 30 days. 
W*"H send you a Full refund, plus return post- 
age. 

TAX DEDUCTIBLE 
In most cases, the full cost of CLI courses 
can be a tax deductible expense 

PHONE ORDERS - FREE 
To order by phone, call {6*7) 66-. -?364 
■* -'l your credn card Information. It won't 
cost you a dime, because we'll deduct the 
cost Ol your call Iron the price ol the courses 
you order. 

TO ORDER BY MAIL 

You may use the order lorm below ir you 

wish, but you don't need to. Jusl send you: 
check or money order {payable to Cam- 
bridge Learning, inc. to me address below. 11 
you don't use the order lorm, make sure your 
address is on your check or the envelope, 
and write "DDS" {Design ol Digital Sys- 
tems) . "DCLE" (Oiglial Computer Logic & 
Electronics! , or "bolh" {both courses) on 
your check. 

Mass. Residents add 5% sales lax. We pay 
all shipping cdSlS- 

We also accept company purchase «■ 
de*s. 



The prices shown Includrt Burlece mail 
postage anywhere in the world. Air mail post- 
age costs en extra JHO lor both courses {10 
volumes) . 

DISCOUNTS 
Cell or write tor details of educational and 
quantity discounts, and for dealer costs. 

SAVE $5 
IE you order both courses, you save S5, Order 

ai no obligation today 



CAMBRIDGE 
LEARNING Inc. 



1 Judith Drive 
North Reading, 
MA01S64 



Call (61 7 J S64'3S!}7 to 
order by phons— 1ree. 



7 days. 2* hours 



T« Cambride. Owning he, 1 Judith Crtv*. North Hi ■ ding. HA D1SS4 
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room temperature on all modes. The display is 
a little dim in bright ambient light, but that is 
probably intentional for lower current drain 
during battery operation. 

The gating time of the display is a little slow, 
so it takes a fraction of a second for the display 
to catch up during tuning. That has a tendency 
to slow down the dial -searching process, be- 
cause the receiver doesn't have a calibrated 
shortwave dial and the user is entirely depen- 
dent upon the digital readout. 

Frequency stability of the receiver is excel- 
lent. Single sideband reception is quite accept- 
able, although dial setting is touchy. There is 
no fine tuning, so the initial setting process is 
rather delicate. 

Minor pulling of the oscillator frequency 
occurs as a result of the normal AGC action 
when receiving strong CW and SSB signals. 
That effect is eliminated by reducing the RF 
gain. There is some hand -capacitance effect 
apparent on the front panel, but it is minor. 
The mechanical stability of the receiver is fair 
and tapping or pressing the cabinet will result 
in some frequency instability. No dial backlash 
was detectable. 

The main tuning dial is a flywheel. It has a 
good rugged feel to it, and seems securely 
mounted. A linear-preselector dial is used for 
peaking the RF input to the receiver. It is 
poorly calibrated, so the user must depend 
upon an increase in background signal to know 
whether or not he has optimized receiver sensi- 
tivity. That may be a problem; if the preselec- 
tor dial is peaked on the wrong frequency, 
image interference will be enhanced, and de- 
sired frequencies will be attenuated. Proper 
preselector setting may take a little getting 
used to. The receiver does not have a noise 
li miter and that may pose problems. 

Antenna provisions include a built-in ferrite 
bar for AM broadcast (or push terminals for 
an external wire antenna), and a collapsible 
whip for FM and shortwave (or push terminals 
for an external shortwave antenna). There is no 
external FM antenna input. 

One desirable feature is the automatic fre- 
quency-offset readout during upper and lower 
sideband monitoring. When the station is 
properly tuned in, the suppressed carrier fre- 
quency will be displayed. The offset is ± 2 
kHz, ideal for SSB reception. 

The battery compartment is accessible from 
the lop of the cabinet (six D-type batteries are 
used). With the lid flipped up, a world time- 
zone chart and table of international broad- 
casting frequency allocations is displayed. 

Carrying handles arc mounted on the sides 
of the receiver, and slots are provided to 
accommodate shoulder straps. Adjustable plas- 
tic feet allow the receiver to be tilted for com- 
fortable viewing and operation. 

The model ICF-670QW may be operated 
from its own internal batteries, from an exter- 
nal 12-volt source (using a Sony battery cord 
to drop the voltage to 9 volts), or from AC 
lines (110, 120, 220, or 240 volts AC, switch- 
selectable). Power consumption (AC) is 7 
watts. 

The accompanying service manual is rather 
brief. It does provide basic user tips, but has 
very little theory; no schematic or block dia- 
gram of the receiver is included. No warranty 
policy was supplied with the unit that we eval- 
uated, but there was a list of regional service 
centers. 

The model fCF-6700W\kis for $439.95 and 
it is available from Sony dealers. From Sony 
Division, Sony Industries, 9 W. 57th Street, 
New York, NY 10019. R-E 



Two New Portable 
Instruments From Simps 

Compare the Specs! Compare the Price! 



MODEL 454 3" DUAL TRACE 
TRIGGERED SWEEP SCOPE 

DC to 15 MHz bandwidth, 5 mV/div. sen- 
sitivity, 100 nsec/div. (X5) to .5 sec/div. 
sweep range 

Differential amplifiers provide stable, 
clean waveforms 

Voltage calibrated vertical and horizontal 
input attenuators 

100 KHz chopping rate for low-speed 
waveforms 

Alternate mode automatically selected 
on high sweeps 

24 nsec rise time, 0.5 V P-P calibrator 
Displays CH A, B, A and B, A + B, 
A - B, X and Y 

External, CH A or CH B triggering, TV 
sync 

Compact 4-5/8 x 9-7/8 x 13-1/4", weighs 
1 3 lbs. 
Two low-cap. X1/X10 probes included 



MODEL 420 FUNCTION 
GENERATOR 

Provides sine wave, triangle wave, 

square wave and DC voltage output 

Fixed TTL output drives up to 10 TTL 

loads 

Wide frequency coverage of 0.1 Hz to 1 

MHz in 7 ranges 

Voltage-controlled generator input for 

sweep signals 

Continuously variable DC offset control 
with convenient Off position 

Model 420D provides full day's operation 
on batteries*, and it can also be re- 
charged overnight. The instrument can 
be operated from AC line voltage without 
the batteries installed. *Batteries not 
supplied. 

Compact 2.7 x 8.4 x 9" unit matches our 

DMM styling 

Adjustable tilt-view handle 
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Economy. Accuracy. Portability. Versatility. 

Whatever's important to you, 

count on us. 




When it comes to frequency counters, 
we've cut the industry giants down to size. Whatever 
and wherever you're counting, we offer you far more 
performance for far less money. 

In handheld, start with our portable MAX-50 and 
MAX-550 counter. At just $77* and $165*. they deliver 
precision six-digit frequency readings to 50 and 550 
MHz respectively. They feature easy, instant operation, 
ideal for audio, VHF and UHF applications and are 
available with a complete line of accessories and 
input cables. 

For a larger (0.43") display, greater accuracy or 
TTL compatibility, our portable eight-digit MAX-100 is 
the natural choice. With a range of 5Hz to 100MHz, it's 
perfect for audio, video, microprocessor and RF 
applications, in lab, production line or field. Especially 
when you consider its ±4ppm accuracy, versatility and 
complete line of accessories at a low $149* price. 

For more demanding challenges in process 
control, audio applications and low frequency count- 
ing, our remarkable Model 5001 Universal Counter- 
Timer, priced at only $360* offers a range of DC 
through 10MHz. Measuring frequency (selectable gate 



times .01. .1, 1.0, 10 sec), frequency ratio, period, 
multiple period average, time interval, time interval 
average and event count— on a bright, 0.43" eight-digit 
LED display. All, with full input signal conditioning on 
two input channels, and variable display sampling rate. 

For the ultimate in high-precision, our Model 6001 
is your best value. It covers a range of 5Hz to 650MHz 
with a unique NBS-traceable 10MHz TCXO with 
0.5ppm accuracy. And boasts selectable gate times, 
switchable low-pass filter, external timebase input, 
buffered timebase output and a bright 0.43" eight-digit 
LED display. Priced at just $425* its performance is 
unequalled by counters at twice the price! 

When you consider that all our counters are 
guaranteed to meet or surpass published specifica- 
tions, isn't it time you had a Global Specialties' counter 
on your bench? 



70 Fullon Terr., New Haven, CT 06509 (203) 624-3103. TWX 710-465-1227 

OTHER OFFICES: San Francisco (4tSI 421-8872, TWX 910-372-7992 

Europe: Phone Saflion-Wiktai 0799-21692, TLX 817477 

Canada: Lett Finkler Ltd.. Downsview, Ontario 



GLOBAL Call toll-free for details 

SPECIALTIES 1-800-243-6077 

"■ ™^^"V ■ - ■™^ r During business hours 

CORPORATION 



'Suggested U.S. resale. Prices, specifications subject to change without notice. €> Copyright 1981 Global Specialties Corporation. 
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JOSEPH M. GORIN 



HI-FI NOISE FILTER/Rnnge Expander 



Bring out the best in any recording 
with this combination noise filter/dynamic range expander. 






THE ARTICLE, "NOISE REDUCTION TECH- 

niques," that appeared in the January 
and February J 98 1 issues of Radio- 
Electronics, presented block diagrams 
of commercially available dynamic 
range expanders and noise filters. That 
two-part article showed how, by im- 
proving the dynamic range of even the 
best recorded musical signals, expand- 
ers and noise filters restore much of the 
emotional impact that is lost during the 
recording process. This two-part article 
will describe the operation and con- 
struction of a combination dynamic 
range expander/noise filter called the 
ASRU (Audio Signal .Restoration [/nit). 
This month, we will describe the 
basic operation of the ASRU and pro- 
vide an in-depth description of how the 
expander portion of the circuitry works. 
Next month, we will discuss how the 
noise-filter circuitry of the ASRU works 
and provide the construction, installa- 
tion, and operation details. 

The expander — how it works 

Like the expanders discussed in the 
January 1981 issue of Radio-Electronics, 
the expander section of the ASRU 
makes the low-level signals softer and 
the loud signals louder, thus providing 
improved realism and reduced noise. 
The expansion curve of the circuit 
is shown in Fig. 1. Note that the to- 
tal change in gain is about 8.5 dfi; the 
slope is very shallow. It requires over 
40 dB of range to change from minimum 
to maximum gain, for an average ex- 
pansion rate of about 1 .2: 1 (the ratio of 
output-level change to input-level 
change in dB). The curve shown pro- 
vides expansion without unnatural 
side-effects. 




IDOfiV 



traV " lOmV 
SIGNAL LEVEL 



FIG. 1— EXPANSION CURVE Of the ASRU Shows 
a shallow slope. 

A block diagram of the expander por- 
tion of the ASRU is shown in Fig. 2. 

The first stage sums the right- and 
left-channel signals coming from the 
noise filter so that both channels can be 
controlled together, preventing the 
stereo image from changing due to 
variations in signal level in one channel 
or the other. 

The control-voltage filter takes the 
output of the summing network and at- 
tentates the high- and low-end fre- 
quencies to produce an audio signal 
that approximates the response of the 



human ear (see Fig. 3). That response is 
shown by the well-known Fletcher- 
Munson curves (Fig. 4) that depict the 
sensitivity of the ear for equal perceived 
loudness at different frequencies. Note 
that, at most levels, the ear is signifi- 
cantly more sensitive to midrange fre- 
quencies than to high- or low-end ones. 
In fact, due to the resonance of the ear 
canal, the ear is most sensitive to 
sounds in the 4-kHz range. 

That midrange sensitivity accounts 
very strongly for our perception of the 
loudness of a sound and the control- 
voltage filter is designed to take ad- 
vantage of that fact. 

The attenuation of both ends of the 
audio spectrum tends to reduce the ef- 
fects of noises such as turntable rumble 
and FM multiplex "hiss." 

Furthermore, the steep roll-off at low 
frequencies prevents low-frequency 
signals from causing rapid and unnatural- 
sounding gain changes. That is benefi- 
cial because sudden changes in gain 
during the period of a signal can result 
in harmonic distortion — something we 
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FIG. 2— BLOCK DIAGRAM of the expander portion of the ASRU. The first stage sums both channels to 
maintain stereo imaging. 
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R-E TESTS IT 



LEN FELDMAN 

CONTRIBUTING HI-FI EDITOR 

We tested a prototype of the Audio 
Signal Restoration Unit in our labora- 
tory, using static signals as well as 
musical program material. As the 
author suggests, setting up the 
unit is a bit tricky. To some degree 
(unless the expander section is 
turned off altogether), there is some 
audible interaction between the 
various front-panel controls on the 
unit. We found that the best setting 
for the sensitivity control is such that 
medium or average loudness-level 
portions of the program source cause 
sequential extinguishing of the in- 
dicator LED's. The threshold control 
should be set so that in the absence of 
any signal, the lowest-level LED 
flashes only occasionally. 

With the expander switch to the on 
position, optimum setting of the 
expander-sensitivity control oc- 
curs when the right-hand LED flashes 
only intermittently. Of course, it is 
possible to use each section (noise 
reduction, dynamic filter and ex- 
pander) as required, to suit program 
material, but we found that with the 
controls set as described above, we 
were able to improve reproduction of 
most program sources without having 
to make extensive readjustments 
every time we altered program material 
or content. 

With the expander out of the circuit, 
and with the unit set for widest band- 
width (no dynamic filtering or noise 
reduction), overall frequency res- 
ponse of the unit measured flat within 
±0,75 dB from 20 Hz to 20 kHz. 
The unit has essentially unity gain, 
but that may be varied by means of the 
input sensitivity control. With 0.5 
volt input, we measured a signal-to- 
noise ratio of 90 dB, IHF "A"-weighted. 
With both the expander and the noise 
filter on, total harmonic distortion 
for a 1-kHz input signal at the 0.5-volt 
level measured 0.17%. With the ex- 
pander turned fully off (the threshold 
control at its minimum position) but 
the noise filter on, distortion decreased 
to less than 0.1% for the same test 
signal. 

A series of composite spectrum 
analyzer sweep photos for the ex- 
pander/filter/noise-reduction unit is 
shown in Fig. 1. In both the upper and 
lower series of sweeps, the expander 
is on and degree of expansion is 
varied, as are the noise reduction 
and filtering action. Note that greater 
expansion occurs at the higher signal- 
level (upper traces) and that regard- 
less of the level at which the tests 
were made, no expansion is evident 
at the low- bass frequencies. 

Figure 2 shows the expander action 
alone (without any noise reduction or 
band-filtering action). With the ex- 
pander turned off, response is flat 
from 20 Hz to 20 kHz; but with the 
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COMPOSITE spectrum-analyzer sweep 
photos tor the ASRU. 
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SPECTRUM- ANALYZER sweep photos tor 
the expander alone. 

expander turned on. the degree of 
expansion for louder passages, less 
for moderate passages and, in the 
lower traces, even a bit of downward 
expansion for quietest passages. 

The Audio Signal Restoration 
Unit operates with very few side 
effects once it is properly adjusted. By 
not allowing expansion to take place 
at the bass frequencies, the designer 
has overcome some of the pumping 
and breathing effects common to 
other linear expanders. The 1.2:1 
ratio of expansion is quite moderate, 
compared with some other com- 
mercially available expanders, but 
nevertheless is sufficient to add a 
measure of realism to most program 
material that has been compressed 
during recording. 

As for the variable-bandwidth 
filters: if used to excess, they can 
create some undesirable audible 
effects; but it is possible to benefit 
from them without suffering such 
effects if adjustment of threshold and 
bandwidth is carefully done while 
listening to program material. We 
did not find the indicator LED's to be 
as helpful in setting up the unit as the 
author had suggested; but we did 
find that, with a little practice, we 
were able to use the "ASRU" with just 
about any component system that is 
equipped with an ordinary tape-out/ 
tape-play monitor loop. The tape- 
monitor loop on the amplifier that is 
used to conect this unit is duplicated 
on the unit itself, so owners of cas- 
sette or open-reel tape decks need not 
worry about losing it. 
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FIG. 3— FREQUENCY RESPONSE Of control- 
voltage filter matches that of ear. 
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FIG. 4— FLETCHER-MUNSON curves show that 
the ear Is most sensitive to midrange frequencies, 



can do without. 

The audio from the filter is passed 
through a precision full-wave rectifier 
that generates a current used to produce 
the control signal. 

The logarithmic curve-shaping and 
attack/delay circuits convert that cur- 
rent into a control voltage that is ap- 
proximately proportional to the logarithm 
of the current and that section of the 
expander provides attack and decay 
times that adjust themselves to the rate 
of change in signal strength. 

Finally, the control voltage is sup- 
plied to the voltage-controlled attenua- 
tor/amplifier where it is used to modify 
the qualities of the original audio signal. 

The ASRU's expander does not ex- 
pand signals in the low- bass region as 
much as it does in others. There are 
two reasons for that. 

First, consider Fig. 5-a, showing a 
warp or rumble (very-low-frequency) 
waveform along with a toneburst. As 
can be seen in Fig. 5-b, at the moment 
the toneburst is added, the level of the 
warp signal will increase because the 
expander will increase the gain and a 
"thump" will be evident, even though 
the warp noise alone was inaudible. 
Figure 5-c shows what happens when 
the ASRU is used — the "thump" 
doesn't occur because the action at 
very low frequencies is minimal. 

Second, although the ear is relatively 
insensitive to very low frequencies — 
refer to the Fletcher-Munson curves in 
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FIG. 5— WARP OR RUMBLE (mln line) with tone burst (thick line). The ASRU <c) eliminates thumps by 
not expanding such a signal. 
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FIG. G — THE ASRU's gain vs. frequency response curves at varying control-voltages. Note that the 
low-bass region is not expanded. 
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HIGH-PASS BA\0PASS 

RG. 7— THE TRIPLE-OUTPUT voltage-controlled filter has two Integrators tor each channel 



LOW-PASS 



Fig. A — once their level is above the 
threshold of hearing, a 2-dB increase 
appears as great as a 5-dB increase in 
the mid range area. 

For both of those reasons, as well as 
to keep distortion to a minimum, the 
ASRU's expander does not expand the 
low-bass as much as it does the mid- 
range. Figure 6 shows the ASRU's gain 



vs. frequency response at varying con- 
trol-voltage levels. Note how well that 
matches the changes in gain sensitivity 
shown in Fig. 4. 

The ASRU's shallow expansion- 
slope, mid range-emphasized control- 
signal and minimized low-bass ex- 
pansion explain why it is so clean- 
sounding, while allowing 8.5 dB of 



effective expansion. 

The noise filter — how it works 

The heart of the noise- reduction sys- 
tem is a triple-output, voltage-con- 
trolled filter, the block diagram of 
which is shown in Fig. 7. It is a state- 
variable filter, which means that cer- 
tain of its characteristics can be modi- 
fied while others are maintained. 

The integrators process the signal 
for use by later stages of the noise- 
reduction system (see Fig. 8). For 
stnewaves, the output is reduced by a 
factor of two (6 dB) for every octave 
increase in input frequency. By vary- 
ing the gain or time-constant of those 
integrators, or the amount of feedback 
around them, the corner frequency (the 
frequency at which the amount of atten- 
uation reaches 3 dB) can be changed 
without changing the shape of the 
filter. 

Refer to Fig. 8 as we discuss the 
ASRU noise-reduction system. 

If no signal is present, the control 
voltage sets the corner frequency of 
the triple-output filter to 1.2 kHz. 
Figure 9 shows the frequency response 
of each output of the triple-output 
filter with the comer frequency set at 
1,2 kHz. The overall output of the 
noise filter is taken from the low-pass 
output via a buffer. Thus, with no in- 
put signal present, any noise will be 
greatly attenuated. 

If a 5-kHz tone is suddenly applied 
to the input, it will appear un atten- 
uated at the high-pass output and will 
be greatly attenuated at the low-pass 
and bandpass outputs. The AC -DC 
converter connected to the high-pass 
output will provide a strong signal 
that will rapidly pass through the 
attack/delay element and cause the 
control voltage to increase. As the con- 
trol voltage increases, the corner fre- 
quency of the filter will also increase 
until it exceeds 5 kHz. 

Soon there will be a stronger signal 
in the bandpass section than in the 
high-pass section. That is converted to 
DC and will be fed back and reduce 
the control voltage. In the case of a 
steady tone, that action will serve as a 
feedback loop that forces the band- 
width of the filter to "catch" the input 
frequency, allowing it to go through 
the low-pass filter to the output, while 
the noise above that frequency is 
filtered out. 

Music, of course, is more than just 
simple tones. The ASRU noise filter 
will track the highest significant fre- 
quency of a complex signal. During 
a transient — a short, but intense, in- 
crease in high-frequency energy — the 
comer frequency will overshoot slighdy. 
That is desirable, since transients mask 
noise very well. 

If the signal is extremely strong, 
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All resistors 14 watt, 5% unless other- 
wise specified 

R1, R9, RIO, R101, R109. R110, R221, 
RS21,— 100,000 ohms 

R2-R5, R102-R105, R211, H213, R214, 
R305, R306, R309, R310, R405, 
R406, R409, R410, R519, R533, 
R53S—1 0,000 ohms 

R6, R106, R230, R507, R508, R520, 
R530— 20,000 ohms 

R7, R12, R107, R112— 200 ohms 

R8, R14, R15, R108, R114, R115, R205 
R501, R502, R529— 2200 ohms 

R11, R111, R218— 36.000 ohms 

R13, R113, R201, R208, R209, R212, 
R215, R220. R222, R229, R513, 
R522, RS28— 4700 ohms 

R16, R116, R202, R203, R210, R503— 
1 0,000 ohms, 30%, slide potentiom- 
eter, linear taper 

R17, R117, R506, R537— 3900 ohms 

R204— 2700 ohms 

R206, R207— 1.5 megohms 

R21 6— 68,000 ohms 

R217, R509— 3300 ohms 

R219 — 820 ohms 

R224, R307, R308, R312, R407, R408, 
R412, R514, R531, R532. R534— 
1000 ohms 

R226, R516— 270 ohms 

R228— 150 ohms 

R231 , R302, R303, R402, R4Q3— 
270,000 ohms 

R232, R304, R404— 1200 ohms 

R223, R51 0—6800 ohms 



PARTS LIST 

R225, R233, R313, R413, R504— 

560 ohms 
R227, R527— 120 ohms 
R301, R401, R526, R536— 1500 ohms 
R311, R411, R525— 12,000 ohms 
R505 — 470,000 ohms 
R511— 91 0,000 ohms 
R512, R515, R517— 22,000 ohms 
R518, R523— 47,000 ohms 
R524 — 47 ohms 
R601— 1.5 ohms 
Capacitors 
C1, C3, C5, CI 01, C103, CI 05, C201, 

C202, C204, C506— 0.01 iff, 5% 

Mylar 
C2. C6, C7, C102, C106, C107, C503, 

C5Q4 — 3.3 fiF, 35 volts, electrolytic 
C4, C104, C205. C212-C214— 0.022 fiF. 

10%. Mylar 
C203—4.001 ftF, 10%, Mylar 
C206, C208— 0.0033 fi.F, 10%, Mylar 
C207, C209— 680 pF ceramic disc 
C210, C211, C301, C401— 10^F, 

25 volts, electrolytic 
C215, C505— 1 fiF, 35 volts, electrolytic 
C216. C302, C307, C402, C407, C502— 

0.1 fjF, 5%, Mylar 
C303, C304, C403, C404, C501— 

100 pF, ceramic disc 
C305, C306, C405, C406— 22^F, 

16 volts, electroytic 
C601, C602— 1000 fiF, 25 volts, 

electrolytic 
C603-C607— 0.1 tff, ceramic disc 
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FIG. 8— BLOCK DIAGRAM of the ASRU's noise reduction system. If no signal Is present the 
frequency of the filter Is set to 1.2 kHz. 
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Semiconductors 

D201-D2O4, D206-D210, D501-D513, 

D515-0517— 1N414S 
D205 — 3.3-volt Zener 
D514 — 4.7-volt Zener 
D601-D604— 1N4001 
LED201-LED204, LED501, LED502— 

mini-LED (TL209 or equivalent) 
Q201-Q203, Q501, Q502— 2N3904 
Q204-Q206— 2N4250 
IC1, IC2, IC4, IC7, 1C9, IC10, IC11— 

RC4136 quad op-amp 
IC3. IC6— 4049 CMOS hex inverter 
IC5, IC8— 739 dual audio preamplifier 
IC12, IC13— 78L12A 12-volt positive 

voltage regulator 
L201, L202— 6.8 mH coil 
T1— 13.5 VAC, 350 mA, wall-plug 

transformer (Dormeyer PS14204 or 

equivalent) 
JW4, J101^J104— RCA-type 

phono jacks 
S1 , S2 — DPDT toggle or slide switch 
Miscellaneous: 12-conductor ribbon 

cable, IC sockets, chassis and end 

panels, solder, wire, hardware, etc. 

The following are available from Sym- 
metric Sound Systems, 912 Knobcone 
Place, Loveland, CO 80537: Complete 
kit <ASRU) $1 10.00; PC boards (ASRU- 
PC), $18.00. Write for Information on 
assembled units. No other parts or 
different combinations are available. 
End panels are unfinished. All prices 
include UPS shipping within U.S. 
Colorado residents add 3% tax. 

EXPANDER-ONLY KIT 

For those requiring only the ex- 
pander portion of the ASRU, a kit, 
somewhat different from the one 
described here, is available from 
Symmetric Sound Systems. That 
kit, the EX-1 , is priced at $60.00. A 
bare PC board, the SSS7, is also 
available for $1 1 .00. See parts list 
for ordering information. A sche- 
matic, parts list, and a diagram for 
laying out your own EX-1 PC board 
can be obtained from the above 
company if a self-addressed, legal- 
size, stamped envelope (28 cents) 
is sent along with the request 



the clamp in the bandpass section wilt 
allow the bandwidth to extend all the 
way to 25 kHz. The attack/decay cir- 
cuitry is designed so the bandwidth of 
the filter can be expanded rapidly, but 
takes longer to decrease than it did to 
increase. Because of the large amount 
of feedback used to control the band- 
width, that nonlinear response does 
not affect the steady-state (constant- 
level) response, but becomes very 
important in the case of transients. 

As pointed out in the "Noise Re- 
duction Techniques" article in the 
February 1981 Radio-Electronics, one 
of the advantages of a filter/expander 
combination is that each section can 
be adjusted to keep side-effects to a 
continued on page 1 10 
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With us since radio's early days, jamming stands as the biggest 
obstacte in the way of fair use of the shortwave broadcast-bands. 

Here's a look at the current situation. 



STANLEY LEINWOLL 



WHAT WILL PROBABLY TURN OUT TO BE 

the most important shortwave broad- 
casting conference ever held has been 
scheduled by the Administrative Coun- 
cil of the International Telecommuni- 
cation Union. 

Acting on the recommendation of 
WARC-79, (World Administrative 
Radio Conference — 1979), the Council 
has set January 1983 for a shortwave 
broadcasting WARC that is to establish 
technical standards and procedures 
related to planning the use of the short- 
wave broadcast spectrum. A second 
session of the BC-WARC is scheduled 
for October 1984. At that session an 
attempt will be made to plan the effi- 
cient and equitable use of the bands 
allocated to shortwave broadcasting. 

The Conference has its work cut out 
for it, with a number of major obstacles 
to overcome before any serious effort 
at planning can succeed. One of the 
problems overhanging the Conference 
like a dark and ominous cloud is jam- 
ming. Indeed, many of the world's 
most competent shortwave broad- 
casting experts feel that rational plan- 
ning of high-frequency broadcast- 
ing is impossible as long as jamming 
continues. 

To understand fully why jamming 



and technically feasible high-frequency 
broadcast planning are judged by many 
observers to be incompatible, it is 
necessary to provide some information 
about jamming, and to describe at- 
tempts by jammed broadcasters to 
overcome it. 

Jamming is the deliberate transmis- 
sion of raucous, irritating noise and 
other interference on a frequency in 
order to hamper or utterly destroy the 
programs of another broadcaster op- 
erating on the same frequency. 

Jamming doesn't only interfere with 
the target broadcast; it also degrades 
the transmissions of broadcasters 
operating on adjacent frequencies be- 
cause of its broadband characteristics. 
Consequently, for each frequency 
jammed, three are adversely affected, as 
a rule: the one being jammed, plus the 
frequency on either side of that one. 

During the height of the Cold War, 
virtually every major Western broad- 
caster transmitting to the Communist 
world was jammed. In recent years, 
however, there has been a decrease in 
jamming; but it is still a serious blight 
on the shortwave spectrum. At the 
present time the USSR and some of its 
satellite countries are responsible for 



most of the jamming being observed. 
Soviet jamming is currently being 
directed principally toward the broad- 
casts of Radio Free Europe, Radio 
Liberty, The Voice of Israel, and the 
People's Republic of China. In addi- 
tion, the People's Republic of China 
jams some Soviet programs beamed 
to China. 

To accomplish their task, the USSR 
and its satellites have developed a 
highly complicated and very sophis- 
ticated jamming network, consisting of 
several thousand jammers at hundreds 
of different locations throughout east- 
ern Europe. It is estimated that it takes 
about five thousand technicians and 
administrators to operate the jamming 
system at a cost far exceeding that of 
the broadcasts being jammed. Further- 
more, the original cost of setting up 
such a jamming system probably ex- 
ceeded a quarter of a billion dollars. 

There are two types of jammers: 
local, and sky-wave. Local jammers 
operate primarily in and around large 
population centers, usually those with 
a population of a quarter of a million 
or more persons. They are generally 
located so that they overlook the region 
to be jammed. Local jamming, which 
is often incorrectly referred to as 
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FIG. 1 — LOCAL JAMMING consists primarily of a direct wave and a reflected wave. The ground wave 
is fairly unimportant In this type of jamming. 



tried to overcome its effects in a num- 
ber of ways. Some of those techniques 
have failed while others have been 
highly successful. In order to assess 
fully the impact of jamming on plan- 
ning efforts at WARC-83/84, the major 
anti-jamming techniques will be dis- 
cussed. 

Those anti-jamming techniques in- 
clude using high-power transmitters of 
up to 1 000 kW, and high-gain, highly di- 
rectional curtain antennas, by means of 
which effective radiated powers of more 
than 1 00 megawatts can be achieved. 
That brute force technique produces very 
high signal-levels, on the order of five 
to ten millivolts-per-meter, delivered 
to the target areas. Signals of that order 
of magnitude put considerable strain 
on the jammers and increase areas in 
which desired signal strengths are 
above the jammer noise. That enables 
listeners to receive the programs. 

One of the best methods of counter- 
ing the effects of jamming is generally 
known as saturation- or barrage- 
broadcasting, in which as many trans- 
mitters as possible — each on a different 
frequency — are massed simultaneously 
to carry a particular program. Satura- 



te 
o 

z 
o 

rr 

o 



Q 
Q 
< 

en 



ground-wave jamming, consists prin- 
cipally of a direct wave and a reflected 
wave, as shown in Fig. I . It is evident, 
from Fig. I. that ground-wave jamming 
plays a relatively minor role in the 
effectiveness of that type of jammer. 

The effective range of local jammers 
depends on the height of the jamming 
antenna. Although the average range 
is about 20 to 30 kilometers from the 
antenna tower, it is obvious that the 
higher the antenna, the greater the dis- 
tance the jamming signal will travel. 
Most local jamming antennas are placed 
on tall buildings, church steeples, or 
on hills or mountains overlooking the 
target. 

Depending on the size of the area 
they must cover, and the number of 
people in it, local jamming stations 
have between fifteen and fifty jamming 
transmitters. Those are of relatively 
low power, which ranges from 5 kW 
to 20 kW each. 

Sky-wave jammers are used to prop- 
agate the jamming signals great dis- 
tances via the ionosphere. They can 
cover considerably larger areas than 
the local jammers, and their principal 
mission is to blanket areas lying in the 
rural and suburban parts of a target 
area that lie beyond the range of the 
local jammers. That is shown in Fig. 2. 

Sky-wave jamming transmitters 
are of much higher power than local 
jammers, being of the order of 50 kW 
to 1 00 kW each. The antenna systems 
used are more sophisticated {rhombics 
and log-periodic antennas, compared 
with low-gain broadband dipoles em- 
ployed with local jamming transmitters.) 

Jamming transmitters are modulated 
in two ways: white noise is produced 
electronically and covers most of the 
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FIG. 2 — SKY-WAVE JAMMING uses (he ionosphere to propagate jamming signals over great distances. 



audio spectrum. It is referred to as 
noise jamming and is very effective. 

In Mayak jamming, distorted pro- 
gram material is transmitted in lieu 
of white noise. The word mayak means 
"beacon," which is the name of one 
of the Soviet domestic home-service 
programs. It is not unusual to find 
three or four simultaneous Mayak 
transmissions, each slightly out of 
phase with the orders, each distorted, 
operating on one frequency. They, too, 
are highly effective. 

Over the years, broadcasters whose 
transmissions were being jammed have 



tion-programming has been quite suc- 
cessful in putting pressure on the jam- 
ming system to the point where some 
of the frequencies being used to trans- 
mit a program are either thinly covered 
by the jammers, or not covered at all. 

It is obvious that even in population 
centers with their own local jamming 
networks, if more than fifteen trans- 
mitters are used to carry a program and 
the jammer complex has fewer than 
fifteen jammers, some frequencies 
will be clear of local jamming. 

In the past, when broadcasts of 
BBC, VOA, Deutsche Welle, etc. 
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FIG. 3 — DURING THE TWILIGHT PERIOD only local jamming is effective because key-wave jamming 
signals are not reflected by the Ionosphere. 



were jammed, efforts were made to 
coordinate programming among them 
so that the maximum number of fre- 
quencies were being used to carry 
jammed transmissions. That method, 
when used, was highly successful. 

Perhaps the most effective method 
of all for overcoming jamming is the 



use of a basic shortwave radio prop- 
agation technique usually referred to 
as twilight immunity. During the day- 
light hours the ionosphere is able to 
propagate higher frequencies than at 
night. That is so because radiation 
from the sun produces ions and free 
electrons in the ionosphere. The range 



of frequencies the ionosphere can re- 
flect is proportional to the number of 
those particles. At night, radiation 
from the sun is cut off and free elec- 
trons and ions begin to re-combine, 
resulting in a less dense ionosphere, 
which is capable of supporting only 
the lower frequencies. 

It follows, therefore, that a trans- 
mitter to the west of a target area will 
enjoy a period of several hours in the 
late afternoon (twilight) when the path 
between the transmitter and the target 
is in daylight, but the target area itself 
is in darkness. That is shown in Fig. 3. 
During that twilight period as many 
high-frequency transmissions as possi- 
ble are scheduled. Examination of 
Fig. 3 shows that jammers operating 
via the sky-wave mode are relatively 
ineffective because attempts to use the 
higher frequencies are generally fruit- 
less, since those frequencies are not 
reflected by the ionosphere. During 
twilight immunity-periods only local 
jammers are effective. Since there are 
literally thousands of cities and towns 
that do not have local jammers, a high 
degree of effectiveness can be achieved 
by using the saturation technique. 

It is clear at this point that attempts 
by WARC-83/84 to develop technical 
standards or to plan the rational use 
of the spectrum will be severely ham- 
pered by continued jamming. 

Preliminary planning for the broad- 
casting WARC has included discus- 



The Germans are generally credited 
by radio historians as being the 
first to use jamming techniques. 
As early as 1915, they transmitted 
random characters to disrupt a ra- 
dioteletype circuit between France 
and Russia, which were allies dur- 
ing World War I. 

In the 1920's, before radio broad- 
casting was regulated, some broad- 
casters deliberately transmitted on 
frequencies being used by com- 
peting broadcasters in an effort to 
drown out their programs. Although 
some of the interference caused 
during those early days was acci- 
dental, there is no doubt that much 
of it was intentional. 

The first case of political jam- 
ming occurred in the mid-1 930' s 
before the German-Austrian ansch- 
luss. The government of Chancel- 
lor Dolfuss of Austria jammed 
some Nazi-German broadcasts to 
Austria that were critical of that 
country. The Nazis themselves 
were quick to recognize the effec- 
tiveness of jamming to keep out 
unfavorable comment, and the 
Spanish, French, Russians, Japa- 
nese, and Italians soon followed 
suit. 

Jamming increased in intensity 
and effectiveness during World 
War II. being used as a military 
weapon, both to keep out unwanted 
broadcasts and to disrupt military 
circuits. The Germans jammed 



A HISTORY OF JAMMING 

broadcasts of the BBC extensively, 
and the escape to the open seas 
of the German warships Scharn- 
Irorst, Gneisenau. and Prinz Eugen, 
under the nose of British artillery, 
was possible because the Germans 
effectively jammed British radar 
installations overlooking the En- 
glish Channel. 

With the advent of the Cold War 
after the conclusion of World War 
II in 1945. jamming flourished to an 
extent that had not been dreamed 
of before. The Russians jammed 
programs in the Russian language 
that were beamed to the USSR from 
Franco Spain, and the Spanish, in 
turn, jammed Spanish-language 
broadcasts emanating from the 
Soviet Union. 

In early 1948, however, a jam- 
ming effort was begun by the Rus- 
sians that dwarfed anything that 
had been attempted before. In Feb- 
ruary of that year a dozen or so 
Russian transmitters were used to 
jam the Russian-language pro- 
grams of the Voice of America. The 
Russian-language broadcasts of 
the BBC were jammed shortly 
thereafter, and by 1950, over 450 
such jamming transmitters were in 
operation. 

Although we have no way of 
knowing for certain, it appears that 
the decision to launch a massive 
jamming campaign was two- 
pronged: first, it was a method of 



keeping control of the information 
monopoly within the USSR, where 
total censorship of news from ex- 
ternal sources was the policy. Sec- 
ond, jamming could be used mili- 
tarily, as had been demonstrated in 
World War l(. and by operating large 
numbers of jammers the military 
jamming-machine was kept well 
oiled. 

By the end of 1951. most of the 
other countries in the Communist 
orbit had commenced jamming 
operations of their own against 
Western broadcasts; and in the 
beginning of 1952, over 1.000 jam- 
ming transmitters were in continual 
operation. 

By 1956, between 2,500 and 
3,000 jamming transmitters were in 
operation against most major 
Western broadcasters, with partic- 
ular attention to Radio Free Europe 
and Radio Liberty, which had begun 
broadcasting in 1951 and 1953 re- 
spectively. 

On November 24, 1966 the first 
break in the electronic curtain 
occurred when jamming directed 
against RFE Polish-language 
broadcasts abruptly ended after 
a series of riots in the Polish city 
of Poznan, and the coming to power 
of a new Polish leader, Ladislaw 
Gomulka. 

The Polish press had been com- 
plaining vociferously about jam- 
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ming, and there is considerable 
evidence to indicate that the peo- 
ple of Poland resented it. That is 
supported by the fact that during 
the first hours of the Poznan riots 
the local jamming station in that 
city was destroyed. 

The hiatus in jamming against 
RFE Polish-language programs 
lasted 14 years. In 1970, following 
food riots in the north of Poland, 
jamming against RFE Polish pro- 
grams was hastily resumed. Appar- 
ently caught off-guard, Polish 
authorities ordered that transmit- 
ters being used by Radio Warsaw 
in its external shortwave broad- 
casting service be redeployed 
and operated as jamming trans- 
mitters. Until jamming transmitters 
became available, Radio Warsaw 
international service was sharply 
curtailed. 

Additional major breaks in the 
jamming pattern began in June 
1963, when jamming directed 
against BBC and VOA broadcast- 
ing in the languages of the USSR, 
including Russian, were discon- 
tinued shortly after the conclusion 
of an atomic test-ban treaty. That 
marked the first time in 15 years 
that those programs were un- 
jammed, and were another indica- 



tion that a thaw in the Cold War 
had occurred. In July 1963, Ro- 
mania stopped jamming all West- 
ern broadcasts; in February 1964, 
Hungary followed suit. 

Two months later, Czechoslo- 
vakia stopped most jamming of 
BBC and Voice of America pro- 
grams, bul continued jamming 
RFE. 

However, jamming can be turned 
on and off at the discretion of the 
Communist bloc; therefore, the 
situation proved t be temporary. 
On August 21, 191 i, 200,000 War- 
saw Pact troops I 'aded Czecho- 
slovakia and within hours massive 
jamming of VOA, BBC and Deutsche 
Welle was resumed, it continued 
until 1973, when it was again dis- 
continued. 

The jamming transmitters no 
longer being used against BBC and 
VOA broadcasts were not taken out 
of service. Relations between the 
USSR and the People's Republic 
of China had worsened in 1973, 
and many of the jamming transmit- 
ters were rescheduled against 
Peking transmissions in Russia to 
the Soviet Union. 

In addition, the Soviets had 
launched a major jamming effort 
against the Voice of Israel, whose 
broadcasts to the Soviet Union 



called for a more liberal emigration 
policy toward Soviet Jews— a posi- 
tion not greeted with enthusiasm 
by the Soviet Politburo. 

At the present time, all Radio 
Liberty programs beamed to the 
Soviet Union are jammed, in addi- 
tion, Radio Free Europe programs 
in Bulgarian, Czechoslovak, and 
Polish are jammed. Radio Free 
Europe programs in Hungarian and 
Romanian are not. Deutsche Welle 
programs in Bulgarian are jammed 
and Voice of Israel broadcasts to 
the USSR in Russian, Hebrew, and 
Yiddish are jammed, as are Peo- 
ple's Republic of China transmis- 
sions to the USSR in the Russian 
language. 

On August 20, 1980, the Russians 
resumed jamming of the Voice of 
America, BBC, and Deutsche Welle. 
The resumption of jamming, after 
seven years, was generally thought 
to be due to growing labor unrest 
in Poland, and the Russians' fear 
that it could spread to the Soviet 
Union. BBC and Deutsche Welle 
programs in Russian were affected. 
Voice of America broadcasts in 
Russian, Ukrainian, Uzbek, Ar- 
menian, Latvian, Lithuanian, and 
Estonian were hit by noise jammers 
and Mayak jammers. 



sions of power limitations, limiting the 
number of frequencies per transmis- 
sion, protection ratios, and the gradual 
introduction of single sideband to the 
broadcasting service. 

Evidently, rational planning in the 
face of jamming is a paradox. In addi- 
tion, jamming against broadcasters 
such as the BBC and Voice of America 
can resume at any time, since the 
USSR has demonstrated in the past 
that it can turn jamming on and off like 
a faucet. 

The United States is eager for the 
BC-WARC to succeed because this 
country firmly believes in the rational, 
equitable use of the high-frequency 



broadcast spectrum. It is a certainty, 
therefore, that U.S. planning for 
W ARC-83/84 will emphasize the tech- 
nical standards and planning necessary 
to a successful conference. However, 
it would be naive to assume that the 
ugly specter of jamming does not loom 
over the Conference, or that it will not 
be a major impediment to its successful 
conclusion. 

At WARC-79 the United States ex- 
pressed its grave concern about jam- 
ming by entering a formal reservation 
when it signed the Final Acts of the 
Conference. This reservation states: 

"The administration of the United 
States of America, calling attention 



to the fact that some of its broad- 
casting in the high-frequency 
bands allocated to the broadcast- 
ing service is subject to willful 
harmful interference by adminis- 
trations that are signatory to these 
Final Acts, and that such interfer- 
ence is incompatible with the ra- 
tional and equitable use of these 
bands, declares that for as long as 
this interference exists, it reserves 
the right with respect to such inter- 
ference to take necessary and 
appropriate actions to protect its 
broadcasting interests. In so doing, 
however, it intends to respect the 
rights, to the extent practicable, of 
administrations operating in ac- 
cordance with these Final Acts."R-E 
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New software systems to spur 
office automation 

Lack of integration is possibly the great- 
est weakness in the present rapid automa- 
tion of office systems. Too often many of 
the benefits of partial automation are not 
realized. For example, a word processor 
may be obtained, but remain isolated from 
existing automated facilities, such as ma- 
chine dictation, telephone, and facsimile. 

By the mid-1 980's, reports Frost & Sulli- 
van, Inc., international business research 
reporters, that piecemeal approach to 
business automation will be replaced by 
general systems offering a broad and inte- 
grated range of facilities; text editing, re- 
port formatting, teleconferencing, mail 
calendar, on-line data access, statistical 



analysis, dictation, telephone services, 
document and information retrieval, dic- 
tionary, and other services. 

Hardware components for such sys- 
tems, says F & S. are already available. 
Software is the primary bottleneck. Three 
fundamental challenges must be faced by 
software for future automated office sys- 
tems: adaptability to changing user needs, 
suitability to extensive customization, 
and conformability to existing office 
practices (rather than vice versa). 

New fusion-reactor concept 

Hope for an earlier solution of the prob- 
lem of nuclear fusion is being held out by 
scientists of the University of Wisconsin. 
Their new conceptual nuclear reactor de- 
sign — which is yet to be tried out experi- 



mentally—is called WITAMIR (Wisconsin 
Tandem Mirror). They believe that 
WITAMIR has many advantages over 
TOKAMAK, the Russian design up to now 
considered the most promising. 

The new concept calls for a magnetic 
confinement vessel as long as a football 
field and roughly ten yards in diameter. 
Magnets would be positioned along the 
length of the chamber, and several extra 
coils placed at each end to reduce plasma 
leakage. 

It is those extra coils, which create elec- 
trostatic and magnetic potentials that hold 
the plasma in the long central tube, that 
give the new concept an advantage over 
earlier ideas. "It is the first tandem mirror 
design that could produce electricity 
cheaper than a Takomak, and be easier 
to build and maintain." according to 
Gerald Kuchinski, leader of the University 
of Wisconsin's fusion-research program. 
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MARTIN BRADLEY WEINSTEIN 

THIS IS THE FINAL INSTALLMENT IN OUR 

series on electronics and automobiles. 
This month we'll take a look at how 
electronics are helping carmakers de- 
sign-in self-diagnostics that aid the ser- 
vice and repair operations every car 
eventually requires. 

An interesting concept in auto ser- 
vice is being developed at the General 
Motors Service Development Center at 
Warren, MI. When you buy a new car, 
the selling dealer installs a small, inex- 
pensive radio transmitter that sends out 
a signal with your personal code. 

When you reach the dealership and 
drive up to the service garage, a re- 
ceiver reads the code. The garage door 
is opened and the code is passed to a 
computer where your service records 
are stored. 

By the time your car is in the door, 
the service technician knows who you 
are and has a complete service record 
of the car. including a flag on any re- 
calls. The computer terminal even 
prints out your repair order, saving 
another aggravating delay. 

That personalized code, by the way, 
would be your vehicle's VIN (Vehicle 
/dent ifi cat ion Number). New Federal 
requirements are increasing it from 13 
digits to 17. There may be an added 
benefit in transmitting that code: it 
would make police recovery of stolen 
vehicles much easier. Unfortunately, it 
would also make computerized ticketing 
for such offenses as speeding a tech- 
nological breeze. 

Check engine 

A new telltale signal (idiot light) is 
showing up on car dashboards. It reads 
CHECK ENGINE, or something very 
close to it (Fig, I). James G. Vorhes, 
General Motors Vice President in charge 
of Consumer Relations and Service, ex- 
plains why it's there: 

"The Computer Command Control 
system (see Fig. 2 — editor) has been 
on most of the GM gasoline-engine 
automobiles in California since the 
start of the 1980 model year and will 
be on nearly all cars sold in this 
country in the 1981 model year. It's 
the largest new use of computer 
controls in the history of the indus- 
try and we wilt be prepared for it. 

"One of the most exciting features 
of the system is its ability to automa- 
tically diagnose the cause of any 
malfunction. We have designed-in 
an extremely high degree of reli- 
ability. Like all systems, it can mal- 
function. But. unlike other systems, 
it will help diagnose itself. 



ELECTRONICS 
IN YOUR 
NEXT CAR 

Electronic self-diagnostics are taking the guesswork out 
of auto repair, and that should make you, and your 
mechanic, a lot happier. 





FIG. 1— A NEW TELLTALE SIGNAL Informs motorists of 


a malfunction 


It's part of GM's new Computer 


Command Control system. 
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HG. 2— KEY FEATURES of GM's Computer Command Control system. It Is offered on nearly all of 
their 1981 cars. 
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"Mechanics will not have to be- 
come electronic engineers to work 
on the system. In fact, there will be 
no need for expensive computer 
testers. All a mechanic will need is 
an ordinary dwell meter, a test light, 
some jumper wires, a vacuum source, 
a tachometer, and a digital voltmeter. 
Most shops already have this equip- 
ment. Any qualified technician wno 
can work on current engines will be 
able to fix one equipped with the 
system." 

The check engine light is there to 
aid both the motorist and the mechanic. 



When it lights, indicating a malfunction, 
the motorist will still be able to drive 
the car in for service. Once there, the 
Computer Command Control system 
tells the technician which system may 
have the problem by flashing a code. 
Then the technician goes through a 
simple factory- provided diagnostic 
routine to determine whether the com- 
ponent, a wire, or a connection is at the 
root of the problem. 

Self-test at Ford 

"Self-test in its various forms is 



going to reduce diagnostics to the 
very simple goal of determining 
which part is bad. We, the industry, 
are headed that way." 

That's the forecast of Walter Doelt. 
the fellow at Ford in charge of this area. 
Radio- Electronics was privileged to 
enjoy an exclusive interview with Mr. 
Doelt dealing with a wide range of sub- 
jects relating to the role of electronics 
in designing a car for serviceability. 
Ford's commitment to microprocessors 
is very strong. 

"They provide the best economic 
approach to providing the widest 
degree of freedom in control strategy, 
and to very flexible control systems. 
The key is mandated performance 
requirements versus drivability." 
Mandated performance requirements 
include emission and fuel economy 
goals, both in terms of government reg- 
ulations and corporate marketing and 
design objectives. 
Mr. Doelt continued: 

"When implemented with a micro- 
processor, you can freeze the basic 
design early in the design cycle, 
then work the calibration in soft- 
ware later." 

Ford has been working to reduce the 
component count in their various on- 
board systems (engine control, dash- 
board, etc). Systems that used seven or 
eight IC's in 1978 were down to four in 

1979, two in 1980, and should be down 
to one in the near future. Since the 
majority of failure modes are in the in- 
terconnections of IC's, single- IC micro- 
processors are very popular. 

The 6800 series (6809, etc.) is used 
for Ford's advanced Electronic Message 
Center dashboard. The 8048/8049 series 
is used for engine control where con- 
tinuous timing is not required. The 
company also uses a number of custom 
circuits in integrated control systems 
(ignition, carburetbn, fuel metering, 
and carburetor feedback) in their top- 
of-the-line models. Motorola, Intel, 
Toshiba, and Texas Instruments are 
among Ford's suppliers. 

For example, 1980 models sold in 
California included a new feedback 
carburetor design using an Intel 8048; 
earlier designs used a number of discrete 
analog IC's and devices. By incor- 
porating the 8048, Ford was able to in- 
clude a limited self-test feature. 

Lead times 

One important point about new de- 
velopments ts that it takes time to in- 
corporate them. For example, 1981 
model year cars were introduced in 
October of 1980. The pilot runs of those 
cars began in July 1980. The control 
units to go into those pilot production 
vehicles had to be buitt by late March 

1980. So the microprocessors had to 
start as silicon slices way back in 
December of 1979, with design require- 
ments frozen even earlier. But each 



year brings more advancements, 

STAR performance 

One of the most intriguing aspects of 
the Ford self-test system is the way the 
under-hood microprocessor "talks" to 
the service technician: it uses a digital 
code of (^-second pulses, W-second 
apart, with two seconds between digits. 

That pulse timing was decided on to 
let any service technician read the code 
with just a VOM. But there's a nice 
alternative called STAR (Self- Test Auto- 
matic /Readout) shown in Fig. 3. That 
handheld, calculator-sized gadget 
translates the pulses and displays the 
result on a two-digit LED readout. The 
self-test sequence can be initiated from 
a front-panel pushbutton. A readout of 
"1 1," for example, translates to "test 
complete, everything normal." 

The STAR costs about $70. They're 
being built for Ford by the Hickok 
Electrical Instrument Company. Hickok 
also sells an inexpensive DMM to Ford 
for their service technicians. 

One feature of the Ford self-test sys- 
tem is that it's designed so all systems 
test the same way, no matter which 
model is being examined. There are 
also a number of universally-applicable 
manual test operations. 

For example, a testing unit will read 
the voltages at various sensors through 
a selector switch. The switch setting, 
selected sensor and anticipated voltages 
are the same from vehicle to vehicle. 
Another example is that any vehicle's 
self-test sequence will, at a given point, 
call for an EGR (Exhaust Gas /Jecircu la- 
ter) flow of 30%, then check the posi- 
tion sensor on the throttle body. At 
other points, hydrocarbon and carbon 
monoxide exhausi tests will be per- 
formed, both at idle and, with the engine 
unloaded, at some higher RPM. 

Testing on demand in that way is well 
within the capabilities of both engine 
and electronic technology. Just beyond 
is the goal of full-time testing, where a 
car monitors its own performance 
periodically during normal driving. 

Noise and Interference 

The biggest problem EMI used to 
cause in a car was noisy radio recep- 
tion. But today, with multiple micro- 
computer systems and miles of harness 
wire on board, anti-EMI measures are a 
high priority in design. 

Communication links between 
modules are designed for very low im- 
pedance. Modules are housed in metal 
enclosures, with both the top and bot- 
tom grounded. Measurements from 
analog sensors are performed ratiometri- 
cally to make them less sensitive to 
power-supply variations. Sensor wires 
are very carefully routed, especially 
around ignition areas. Diode and 
capacitor buffering is used on all I/O 
lines. Roll-off filters block higher and 




FIG. 3— SELF-TEST AUTOMATIC READOUT, or 
STAR, translates a diagnostic pulse string Into 
an easily read fault code. 




FIG. 4— THE VIN (Vehicle Identification Number) 
can be written as a bar code that may be read 
by a portable data terminal. 



lower frequency signals. And the buzzer 
has become obsolete. 

Buzzers created tremendous noise 
problems, generating harmonic -filled 
spikes with hundreds of volts in them. 
Now they're being replaced with elec- 
tronic tone and chime generators that, 
surprisingly, cost about the same 

Ford and others are taking a serious 
look at fiber optics as a possible answer 
to many noise problems but, in Walter 
Doelt's opinion, they won't be incor- 
porated until there is some significant 
improvement in the cost of material, 
the cost of terminations, and the per- 
formance of optoelectronic links. 

Another area being explored is the 
digitization of position sensors. That 
permits both noise reduction and the 
reduction of wiring through time-divi- 
sion multiplexing. 

In the near future, non-volatile RAM 
will be used more and more, especially 
since it permits alterable test criteria as 
improvements are developed. Also, the 
lower cost of momory is going to permit 
designers an enormous increase in pro- 
gram lineage, with 10K chunks of ROM 
replacing each 1 K available today. 

One important question is what hap- 
pens in the fail-fail mode? What if the 



computer crashes so badly that it can't 
even yell for help? The answer is that 
all systems are designed so that in any 
event of computer failure, the car keeps 
going. Those "baseline conditions" 
may keep the engine running, but 
there's no way the driver can fail to 
notice that there is a problem. The car 
bucks, surges, gurgles, and wheezes 
like a sick hippo. And yes, that "re- 
duced drivability" is also designed-in. 

GM developing the TOUCH 

The theory is that explaining a prob- 
blem is the biggest part of solving it, or, 
as expressed in a recent GM press re- 
lease, "... once a symptom is accurate- 
ly described, there is one set of most 
probable causes." Either way, the idea 
has led to a system being developed by 
GM called TOUCH (Touch-Operated 
t/niversal Communications tfelper). 

TOUCH is a computer system that 
asks a customer questions about his 
problem, and uses each answer to 
formulate either a new question or a 
"hunch" as to what the problem might 
be. And it can even be used when the 
repair facility is closed. 

The customer could, for example, 
drop his car off at night. TOUCH might 
look very much like a 24-hour banking 
terminal. If the car is making a noise, 
TOUCH might ask where it's coming 
from and display a picture or diagram of 
the car to help the customer describe 
the location. It could ask what the noise 
sounds like, prompting the customer 
with either descriptive words, recorded 
sounds, or a sound-effects generator. 
Then it might ask if the noise happens 
all the time, or just when climbing a hill, 
coasting to a stop, turning a comer, or 
whatever. 

Then, if the customer has described a 
squealing sound that comes from the 
front of the car during turns for ex- 
ample, TOUCH would print out a re- 
pair order telling the technician to 
check the power-steering pump belt for 
slack. You put your keys in an envelope 
and TOUCH takes them, gives you a 
receipt, and tell you when your car 
should be ready. 

More future goodies 

That I7-digit VIN we mentioned 
earlier appears in more places this year, 
and it will appear on still more in the 
future. GM is translating it into a bar 
code so it can be read by wands and 
portable data terminals (Fig. 4), In addi- 
tion to helping identify cars being re- 
called for various reasons, the service 
history of an individual car, and even 
the identification of its owner, the VIN 
is important in recovering stolen cars. 
As it appears on more and more major 
components — such as engine blocks, 
frames, and glass — it makes it easier for 
law enforcement operations to locate 
continued on page 88 
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FOR HI Fl AMPLIFIERS 



High levels of negative feedback can actually add to dynamic distortion. 

Here's a look at a totally new amplifier that uses power MOS FET's 

and eliminates conventional negative-feedback circuits. 



WHEN NEGATIVE FEEDBACK WAS FIRST 

used in an audio amplifier, back in the 
early days of vacuum tubes, it seemed 
as though it would be the panacea for 
all audio-distortion problems. Add 20- 
dB of negative feedback to any old am- 
plifier having a harmonic distortion lev- 
el of 10% and presto, the distortion 
drops to 1.0%. Add another 20 dB to 
that, for a total of 40 dB, and distortion 
is reduced by another whole order of 
magnitude, to 0.1%. Of course, with 
each addition you lose 20 dB of gain or 
so, but that's easily made up by adding 
extra stages of amplification that are 
not all that expensive. 

The age of solid-state electronics 
made the application of high levels of 
feedback even more attractive to de- 
sign engineers. After all, the transistor 
is not the most linear of amplifying de- 
vices (and is therefore better suited to 
switching applications than it is to linear 
audio-amplification service), and feed- 
back could be used to cover a multi- 
tude of sins. Unfortunately, as engin- 
eers found out much later, it could also 
introduce new sonic aberrations to au- 
dio amplifiers — defects that were not 
apparent from static single-tone bench 
measurements but were definitely au- 
dible when the amplifiers were called 
upon to amplify real-world music sig- 
nals. By now, all of us have read about 
transient intermodulation distortion, 
and other forms of dynamic distortion, 
that are aggravated through the use of 
inordinately high amounts of negative 
feedback. 

It is not surprising, therefore, that 
many manufacturers of audio equip- 
ment, both here and abroad, have been 
addressing the problems associated 
with negative feedback and finding 



LEN FELDMAN 

CONTRIBUTING EDITOR 

ways to eliminate those problems. Some 
companies, such as Lux Audio and 
Onkyo have come up with double feed- 
back loops, the first of which is of lower 
-than-usual magnitude {typically, 30 to 
40 dB instead of the higher 60 to 80 dB 
commonly encountered in solid-state 
amplifier designs), while the second, 
generally referred to as a servo-DC 
feedback loop, addresses the problem 
of feedback in the infrasonic region. 
That helps to stabilize DC -amplifier de- 
signs, reduce DC drift, and act as a sub- 




FIG. 1— MONAURAL power amplifier, the model 
TA-NSOO from Sony doss not use negative feed- 
back. 



■ 


' = !-^ 




1 


— ~i 1 


t 


ll 


\ \ 


■■■ -1 i : 


■ i 




1 1 


^j r 


i * 


:.' ., .":.,,".,. i l„. . , 


, ' ' 


„,.»/ i 


'— i i — 


ii : 


i --- - -j 








F1C 

MC 


!. 2— HIGHLY-MAGNIFIED view of the n 
>SFET Chip. 


ew 



sonic filter all at once. 

Still other companies, such as Sony 
Corporation, have taken a different ap- 
proach. At the recently held Tokyo 
Audio Fair, they introduced a new high- 
quality monaural power amplifier, called 
the model TA-N-900, pictured in Fig. 1. 
That amplifier uses an entirely new cir- 
cuit that eliminates the conventional 
negative feedback circuit used in other 
amplifiers. One of the developments 
that makes it possible is the new 2SK173 
power MOSFET recently developed 
by Sony. Figure 2 shows a highly 
magnified view of the chip used in the 
construction of that power MOSFET 
while in Fig. 3 we see a cross-sectional 
diagram. 

Similar to a standard FET, a power 
MOSFET has a high input impedance 
and low storage time. It is character- 
ized as having a wide area of safe oper- 
ation and high reliability. The double 
diffusion type power MOSFET devel- 
oped by Sony also has a very high gain 
and a high maximum rated voltage of 
210 volts. As can be seen in Fig. 3, the 
drain of the MOSFET is at the same 
potential as the case so that there is no 
increase in capacitance between the 
drain and heat sink (when used as a 
source follower) and no degradation in 
frequency response. 

A simplified partial schematic dia- 
gram of the amplifier circuitry is shown 
in Fig. 4, The first predriver stage con- 
sists of a differential-input double-cas- 
code bootstrap circuit, using junction 
FET's and bipolar transistors. It has 
been designed so that high-frequency 
distortion caused by non-linearity of 
the FET's is reduced to minimum limits 
and also to achieve thermal stability 
through the use of a cascode-connected 



52 




cfStSSE 




^r^r^yr^^ 
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FIG, 3 — CROSS-SECTION AL diagram of the 2SK173 power MOSFET recently developed by Sony. 



current-mirror load and finally to im- 
prove power-supply ripple-rejection 
characteristics. 

The second stage consists of a cas- 
code bootstrap inversion-amplifier using 
a bipolar transistor. It provides good 
linearity and, like the first stage, fea- 
tures high power-supply ripple-rejection 
characteristics. The final stage of the 
prepower stages is a complementary 



emitter follower single-ended push-pull 
output circuit. All stages up to that 
point have light loads and are isolated 
from the speaker load and the power 
stage, so that there can be virtually no 
problems caused by reactive output 
loads. As a result, negative feedback 
can be used around those stages with- 
out affecting power-stage performance. 
The power-output stage itself is a 



source follower single-ended push-pull 
output circuit using four of the new 
power MOSFET 's connected in paral- 
lel. The driver stage has a distortion- 
reduction circuit that compensates for 
the nonlinear characteristics of the out- 
put devices. The power MOSFET' s op- 
erate in the Class A mode. 

As can be seen in Fig. 4, there is no 
negative-feedback loop from that power 
stage to the pre-power/d river stages. 
Despite the lack of an overall loop-feed- 
back circuit, the amplifier is able to 
achive remarkably low distortion fig- 
ures: less than 0.05% THD at 200 watts 
output into 8-ohm loads and less than 
0.05% IM distortion for the same out- 
put. The 200 watts rating applies to all 
load impedances from 8 ohms down to 
2 ohms. In the direct-coupled mode, 
frequency response remains flat from 
DC to 100 kHz, -3 dB. Damping factor, 
normally one of the first parameters to 
suffer in the absence of high amounts 
of loop feedback, remains a high 50 (re- 
ferred to 8 ohms) and slew rate is an 
impressive 150 volts-per-microsecond. 

Pulse-locked power supply 

Since a power amplifier is called upon 
to transfer high levels of currents into a 
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FIG. A — THERE is no negative-feedback loop In the mode/ TA-N900. as can be seen In this simplified 
schematic of the amplifier circuitry. 
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PULSE-WIDTH CONTROL 

REGULATOR CIRCUIT 




FIG. 5— SCHEMATIC DIAGRAM of the power supply. A diode bridge Is used to rectify the Incoming 
line voltage. 




FIG. 6— INTERNAL VIEW OF THE model TA- 
N900 amplifier. 
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FIG. 7— TRANSFER CURVE for the 2SK173 
power MOSFET. 



speaker load, the power supply of such 
an amplifier plays an important role in 
the overall design. In the model TA- 
N900, Sony chose to use a pulse-locked 
power supply that offers extremely 
good regulation, low output impedance, 
low hum and noise levels, as well as 
other advantages, A diagram of the 
power-supply circuit is shown in Fig, 
5. The circuit rectifies incoming line 




FIG. B— TRANSFER CURVE for the 2SJ54 (P- 
channel) power MOSFET. 




FIG. 9 — INPUT and output waveforms for a 625- 
kHz signal. 



voltage directly, by means of bridge- 
connected diodes. The section identi- 
fied as the 20-kHz power oscillator 
generates a 20-kHz squarewave signal 
using four high-power switching tran- 
sistors in an oscillator circuit that sup- 
plies the needed power to the converter 
transformer. 

Because that transformer handles a 
high frequency signal of 20 kHz, it can 



use a ferrite core that has low high-fre- 
quency losses. Compared with trans- 
formers that can handle conventional 
power supplies (operating at 50 or 60 
Hz), this transformer can be constructed 
with fewer windings that, in turn, re- 
sults in an extremely low internal impe- 
dance. The secondary rectifying circuit 
shown in Fig. 5 rectifies the 20-kHz out- 
put, using high-speed diodes, to con- 
vert the voltage into positive and nega- 
tive DC. Finally, the pulse-width con- 
trol circuits shown in Fig. 5 sense the 
positive and negative DC potentials 
that are applied to the final stage of the 
power amplifier and control the pulse 
width of the 20-kHz signal to maintain 
the output voltage at a constant level 
for both positive and negative supplies. 
The filter capacitors are 22,000 ft¥ units 
that are incorporated at the output of 
the power-supply circuitry to insure 
that the amplifier can handle high-level 
transient signals without difficulty. 

An independent series-type constant- 
voltage supply is provided for low-level 
stages (including the driver stage), com- 
pletely separate from the pulse-locked 
power supply so that there can be no 
interference from the power-output 
stage to the low signal- level stages. 

Referring once more to Fig. 4, there 
is a protection circuit that senses and 
monitors the DC voltage of the power 
amplifier, the temperature of the power 
MOSFET's, and the load impedance. 
That protection circuit 'will cut off the 
output should either the connected 
load (speaker) or the power amplifier 
approach operational limits. 

The amplifier is equipped with a 
speaker- impedance switch that allows 
the speaker to be driven in the most 
efficient and stable manner possible, 
regardless of whether is has an impe- 
dance of 8.4, or 2 ohms. The impedance 
switch simply controls the voltages pro- 
duced by the pulse-locked power supply 
continued on page 87 
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TEMPTED TO BUY THAT GRAB BAG LOAD- 

ed with unidentified IC's? Go ahead— 
those IC's have a signature that will tell 
you what pins are probably outputs. 
From there on it's easy — a few voltage 
measurements, some current measure- 
ments, and you should know what 
you've got. You should even be able to 
determine if the device is defective. So 
grab your trusty ohmmeter and get 
ready to record your first IC signature. 
An IC signature is an array of resist- 
ance readings derived from the IC and 
displayed in an organized way. The 
X 100 range of an ohmmeter is used. 
(Be sure you know which ohmmeter 
lead is positive; some ohmmeters change 
polarity when switching from volts to 
ohms.) 

The signature is obtained by record- 
ing the resistances between all terminal 
pairs of the IC. Use the form shown in 
Fig. 1 . Connect the ohmmeter's positive 
lead to pin 1 , and move the negative lead 
sequentially through the remaining pins. 
Record the measured resistances across 
the top row of the signature chart. A 
resistance measurement of over several 



hundred thousand ohms does not con- 
vey very much useful information, so 
there is no need to record it — put a dash 
through the box instead. 

Move the positive lead to pin 2 and fill 
in the second row of the chart by moving 
the negative lead to pin 1, 3, 4, ..., etc. 
Continue in the same manner until 
every row of the signature chart is com- 
pleted. If this is done properly, you 
should have as many rows in your chart 
as there are pins on the IC. 

The steps that follow show how to use 
the completed signature to identify your 
IC. 

Step 1: Examine the chart and circle 
each terminal-to-terminal resistor — you 
can tell which ones those are because 
each purely resistive connection be- 
tween two terminals reads approximate- 
ly the same in both directions. 

For example: In Fig, 2 there are 12 
circled boxes, 6 above the diagonal and 
6 below. The circled number in Row 5, 
Column 3 has its mirror image on the 
opposite side of the diagonal in Row 3, 
Column 5. The resistance is 7K ohms in 
both directions and it is therefore a ter- 



minal-to-terminal resistance. That is 
noted to the right of the chart (Fig. 2), 
along with the other resistance values 
and identified as step one. The remain- 
ing terminal pairs show grossly different 
resistance measurements in opposite 
directions, indicating the presence of 
one or possibly several semiconductor 
junctions in the path. 

It is highly unlikely that a TTL IC, or 
for that matter any linear IC, would 
contain 6 identically valued terminal-to- 
terminal resistances. (Maybe the IC is 
RTL or DTL?) 

Step 2: Disregard all circled boxes and 
scan the signature to locate the row with 
the lowest resistance readings — Row 4 
in this case. That uniquely identifies pin 
4 as the substrate connection of the IC 
or, in other words, the most negative 
terminal of the IC. 

Scan across Row 4 for the lowest un- 
circled reading — in this case it is the 
750-ohms reading in Column 1 1 . That 
tells us that pin 1 1 is the V cc terminal of 
the IC. Record those numbers in the 
place provided at the right of the 
chart— Step 2, Fig. 2. 
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FIG. 1— THIS FORM Is used to record all re- 
sistances between terminal pairs of the un- 
known IC. 



The other uncirded low-resistance 
readings in the ground row usually iden- 
tify transistor collectors; i.e., output 
terminals. That is an important clue to 
be used later. 

Step 3: Before proceeding to the iden- 
tification of other terminals we measure 
I cc . Apply a low voltage, say 3.6 volts 
(RTL supply voltage), to the IC through 
a 100 mA milliammeter. The positive 
voltage goes to the V cc terminal (in this 
case pin 11) and the return connects to 
the IC substrate (in this case pin 4). 

To protect the IC and the equipment, 
place a 120-ohm resistor in series with 
the current meter. A dead short in the IC 
will only draw 30 milliamps. Remove the 
resistor and re-connect the current me- 
ter only when it is clearly safe to do so. 
Most standard TTL gates draw between 
2 to 4 mA. Thus, a quad nand or nor 
would draw 12 to 15 mA. In the case at 
hand, there was no current flow at all. 



DTL or TTL would have shown some 
current — so again the evidence suggests 
RTL. 

A third clue: If there is a normal cur- 
rent flow, raise the voltage to 5 volts, 
measure, and record l C g in the space 
provided at the right of the signature 
chart. 

Step 4: Remove the milliammeter and 
apply the selected voltage directly bet- 
ween the V cc and ground pins. Measure 
volts-to-ground, mA-to-V cc (through a 
330-ohm resistor) and mA-to-ground for 
each pin of the IC. Record the measured 
values in the rows at the bottom of the 
signature chart. 

The "volts-to-ground" row generally 
identifies all inputs and outputs. Volt- 
ages from about 2.2 volts up to the ap- 
plied voltage indicate outputs in the high 
state (for a logic chip). Thus, pins 3,5,8, 
and 14 are likely candidates for output 
terminals. (You will recall in step 2 that 
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FIG. 2— COMPLETED SIGNATURE CHART for the unknown IC. It turned out to be an quad, 2-lr»put 
NOR gate. 
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FIG. 3— SIGNATURE CHART for a TTL 7400 IC. All but ■ Uw TTL IC* nave this typical 
signature. 



those are the same terminals that were 
suggested as outputs by their low read- 
ings in Row 4.) 

A voltage less than 0.2, but greater 
than zero, usually indicates logic out- 
puts in the low state. None of those 
appear in Fig. 2. 

Now is the time to remove and reap- 
ply power to the IC. Do that several 
times, each time comparing the voltage 
at each suspected output to its original 
recorded value. Often a flip-flop will re- 
veal it self by changing the state of one or 
more of its outputs. A simple gate will 
never change state in response to that 
little trick. The IC in Fig. 2 did not 
change state so I assumed it was not a 
flip-flop. 

Voltages from about 1.8 down to 0.8 
usually indicate TTL or DTL inputs. 
The fact that there are no such voltages 
in the "volts-to-ground" row of Fig. 2 
was certainly a surprise to me, but it did 
lead to a pretty solid conclusion: If the 
IC is not defective, then it is not TTL or 
DTL. 



Currents in the low state should read 
10 to 20 mA when measured between 
the output and V^, Currents in the high 
state can read anywhere from 2 to 30 mA 
when measured between the output and 
ground if the IC is TTL. As an example 
of a typical TTL signature, Fig. 3 
shows the signature chart for a 7400 
TTLIC. 

Input currents for RTL, DTL and 
TTL fall between 0.8 mA and 2.0 mA. In 
Fig. 2 all the probable inputs draw 1.4 
mA referenced to V cc and nothing 
referenced to ground. That verifies that 
they are inputs and shows they are ac- 
tive (draw current) when the input is 
pulled high. RTL is active-high. DTL 
and TTL are active-low. Since their ap- 
pear to be twice as many inputs as out- 
puts, the chart suggests that our IC is a 
quad gate of some sort. It is reasonable 
to conclude that pins 1, 2, 6, 7, 9, 10, 12 
and 13 are inputs. 

The bottom row of the chart shows 
the outputs provide only I mA to ground 
despite the fact that the voltage mea- 



sured at those terminals is 3.6. That sug- 
gests an internal pull-up resistor con- 
nected to the output terminal (see Fig. 
4). If that is so, and the device is a quad 
gate (which seems very likely), there 
should be four identical resistors to 
V cc — one from each output. And that 
implies we should read twice the pull-up 
resistor value between any two outputs. 
In that case, the circled 7K values in the 
signature point to 3.5K pull-ups in each 
output. With a V cc of 3.6 volts applied, 
grounding any output through the cur- 
rent meter should cause a current flow 
of just about 1 mA. And that's what we 
got! List the outputs and inputs on the 
signature chart. 

Step 5: The symmetrical pattern of 
resistances in the signature and the 
strong evidence for four independent 
outputs with logic -level voltages pretty 
much rules out any linear IC. Resistive 
pull-ups could be DTL, but DTL inputs 
are active-low and our IC is active-high. 
After reviewing all the evidence I felt 
there was absolutely no doubt that this 
device was RTL. That conclusion was 
recorded in Fig. 2. 

Step 6: We now manipulate the inputs 
and observe the output responses to de- 
termine what kind of logic device we 
have. 

With V cc applied, we connect a volt- 
meter from ground to a terminal thought 
to be an output. Ground the inputs one 
at a time, noting the change, if any, in 
the metered output. If that output does 
not change state for any grounded input, 
repeat the procedure, this time connect- 
ing one input at a time to V cc instead of 
ground. In this example it happened that 
pin 3 went low when either pin I or pin 2 
was pulled high (to V cc ). None of the 
other outputs responded to changes in 
pin I or pin 2. This indicates that pins 1 
and 2 are inputs to one gate whose out- 
put appears on pin 3. That procedure is 
continued until all inputs and outputs 
are related in some way. Truth tables 
can be consulted to identify the gates. 
This device turned out to be a quad, 
2-input nor gate. 

The relationships between the inputs 
and outputs and the conclusion as to 
the type of device I was dealing with 
are listed in Fig. 2 as step 6. 

Had the device not responded at all to 
any of the above techniques, I would 
have tried exercising two, or even three, 
inputs at a time and I would have begun 
to search for a possible "enable" or "in- 
hibit" input. The more complicated de- 
vices require a little ingenuity and some 
intelligent guesswork. 

Step 7: Use the results of step 6 to 
draw the schematic of the IC. At that 
point the device could be used in the 
average hobby project without needing 
to know anymore about it. But, if you 
feel compelled to assign a number to 
your IC, its time to consult the IC data 
books. That's what I did. 

Step 8: It took quite a while to locate a 
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FIG. 4 — LOGIC input and output circuits. Use these circuits along with your resistance measurements 
to determine the logic family of the unknown IC. 



WHAT MAKES THE IC 
SIGNATURE POSSIBLE 

Practically all IC outputs, linear or 
digital, are formed from transistor col- 
lectors. All NPN collectors are imbed- 
ded in a P-type substrate that is desig- 
nated ground (-V for linear iC's). As 
shown in the accompanying diagram, 
the collector and substrate form a P-N 
junction that, like any other diode, con- 
ducts well in one direction and poorly 
In the other. 

Connecting an ohmmeter from sub- 
strate to collector in the forward direc- 
tion (positive lead to substrate) will 
cause the ohmmeter to indicate be- 
tween 500 and 900 ohms. Other diodes 
in the same IC will read between 950 
and 1 300 ohms. Actual resistance val- 
ues wi II vary with the type of ohmmeter 
and the degree of doping in the IC, but 
the IC outputs will always give the low- 
est readings. 

Thus it is possible to locate every 
output terminal on an IC. The row con- 
taining all those low-resistance read- 
ings will be the ground (-V) row. 

In every IC there are usually several 
transistors whose collectors are con- 
nected to V cc either directly or through 
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some resistance, When reading forwara 
resistance from substrate to V cc (+V 
in linear IC's), that multiplicity of paths 
will give a lower reading than any 
other terminal on the IC. 

Thus it is possible to identify the V cc 
terminal. 



A LOGIC-FAMILY TREE 

Mention is made In this article of the 
RTL (Resistor- Transistor Logic), DTL 
(Diode- Transistor logic) and TTL (Tran- 
sistor- Transistor Logic) families. Of the 
three, TTL is the only one that is still in 
common use, but a look at its predeces- 
sors is worthwhile. (Refer to Fig. 4.) 

As advances In technology have 
made It possible to construct more 
complicated devices on a silicon chip, 
we have been able to take advantage of 
their sophistication to create faster and 
more elaborate logic families. 

All three of those logic-families IC's 
work by causing their output transistors 
to go into saturation (a condition where 
no amplification takes place — only con- 
duction) but differ in the way input sig- 
nals are processed to bring about that 
state. 

RTL was the first IC logic-family to 
find widespread use. Each input tine 
going to the output transistor contains a 
resistor. Its purpose is to reduce the 
amount of current consumed by the 
device and to isolate the logic-gate 
inputs. The input voltage passed 
through the resistors drives the output 
stage into saturation, making the collec- 
tor voltage of the output transistor drop 
and causing the output to go "low." 

The resistors, though, slow down the 
switching speed of RTL devices be- 
cause they Increase the time needed to 
charge and discharge the input capaci- 
tance of the output transistor. 

Typically, RTL has a switching speed 
on the order of 50 nanoseconds and 
operates from a 3.6-volt supply. 

The next step in IC evolution was 
DTL. That family substitutes diodes for 
the resistors used in RTL. The diodes 
provide better isolation at the inputs 
and, because of their low forward resis- 
tance, make ft possible for DTL circuits 
to switch more rapidly than their RTL 
equilvaients. 

DTL has a typical switching speed of 
25 nanoseconds and requires a four- 
volt supply. 

Finally, TTL uses muiti-emitter tran- 
sistors in the input stage. The base-col- 
lector junction of those transistors is 
never fully off, meaning that a state of 
saturation can be reached considerably 
more quickly than with either RTL or 
TTL. 

Switching speeds for simple TTL IC's 
are frequently under 10 nanoseconds. 
TTL uses a five-volt supply. 

While It Is still possible to find RTL 
and DTL IC's on the surplus market, the 
TTL family is now the dominant one. Its 
two most common forms are standard 
TTL and "LS" (Low-power Schottky) 
TTL. the latter being even faster and 
having a lower power consumption, at a 
small sacrifice In drive capability. 
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FIG. 5 — LINEAR DEVICES can also be Identified using the signature chart. This Is the signature of a 
741 IC. 

+V 

o 

7 



NON-INVEflTING 
INPUT 



VD1 



VQ2 




Q6 

OFFSET NULL 

O 

1 






-: R5 



R1 
IK 



Q7 Q9 



> 



;:r3 <R2 ;t 

"*5DK<MK 



R4 
3K 



Q10 



r-i 4 - 5K " 1 I*. 

00 **^ 



R8" 
7.5 K 

-*rVM 



< — Tq15 ,K ~ 



014 
*D3 



R9 



QI6 



':R12 < R11 

^50K i*80fl 



Q13 



OUTPUT 

O 

6 



RIO 
50fi 



Q17 



-V 

O 

4 
FIG. 6 — PIN-OUT for the 741 IC Is shown In this schematic diagram. There are IK resistors between 
eaeh offset-null terminal and -V. 



Motorola IC book containing RTL data 
sheets. The electronics department at 
the local college was good enough to let 
me look through their copy. If you need 
that kind of assistance, let me urge that 
you make the local college your first 
stop. I wish I had — it would have saved 
a lot of time. 

The Motorola book had 256 pages 
of RTL data — whew! Fortunately the 
plastic-case style of my IC eliminated 
two of the three RTL sections. The in- 
dex of the remaining section listed only 
two IC's that were quad 2-input nor 
gates. The collector pull-up resistors of 
the first IC type were nominally 640 
ohms. The collector resistors in the 
second IC type were nominally 3.6K. 
Bingo! (We guessed 3.5K in step 4 — not 
bad!). 

The device is without a doubt an MC 
717P/817P and all the information on 
that data sheet applies to this IC. I am 
unable to differentiate further between 
the 7I7P and its higher-performance 
counterpart the 8!7P. Since the safer 
move is to assume that the more re- 
stricted temperature range applies, I 
declared the device to be a Motorola 
RTL IC, type MC717P. 

Those techniques work on linear de- 
vices as well as digitals. 

For example: A signature of an 8-pin 
DIP 741 op-amp is shown in Fig, 5. 
Note that the low-resistance row still 
identifies the substrate, —V, for an op- 
amp, and also that the lowest reading in 
that row identifies +Y. The only other 
uncircled reading in row 4 is 950 ohms in 
column 6, identifying pin 6 as the output 
terminal. 

Figure 6 shows the 741 schematic 
with the 8-pin DIP pin-out. Note the 
nominal IK resistors from each offset- 
null terminal to -V. The circled resist- 
ances in Fig. 5 illustrate some interest- 
ing facts about IC resistors: They do not 
always read the same in both direc- 
tions — 750 ohms one way, 850 ohms the 
other (pins I and 4, and 5 and 4), and they 
may deviate quite a bit from nominal 
(IK). Nevertheless the offset-null-ter- 
minals are clearly identified. 

The op-amp inputs are almost impos- 
sible to identify from a signature, but the 
information already obtained is enough 
to identify the IC in the data books. 

I highly recommend that all those in- 
terested in identifying IC's read Olson 
and Zevnik's excellent article in the 
January 1980 issue of Radio-Electronics, 
"How to Identify Unmarked IC's." The 
article is filled with useful suggestions 
for getting advance information from 
the PC board. 

The smart tinkerer uses all the clues 
he can get. But when there aren't any 
advance clues — when there is no PC 
board — when there are no marking to 
go by — -then the only alternative is the 
IC signature. r-e 
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This up-to-date version of an old 
favorite makes an amusing conversation 
piece, and a great project! 
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THE 
STATE-OF-THE-ART 

OF DOING NOTHING 



A POPULAR CONSTRUCTION PROJECT 

some years ago was the "do-nothing" 
box: one or more neon lamps that flash 
one-at-a-time either randomly or in 
sequence. The basic circuit is a relax- 
ation oscillator based on the neon-lamp 
characteristic of firing at about 65- 
volts. Figure 1 shows a one-lamp 
flasher. The capacitor charges at a rate 
determined by the R-C constant. When 
the neon trigger voltage is reached the 
lamp flashes, discharging the capaci- 
tor and the cycle repeats. Figure 2 
shows circuits with more lamps. 

To get the lamps to fire in sequence 
requires careful mismatching of the 
lamps. Because neon lamps character- 
istics change as they age, the sequen- 
tial firing may deteriorate after a while. 
For more information on neon flashers, 
see the October 10, 1958 engineering 
issue of Electronics magazine. 

The popularity of that circuit was 
probably due to the bright display that 
"moves" with no moving parts (re- 
member that was twenty years ago). 
The parts were cheap and easy to 
obtain and the power supply was sim- 
ple. Because of the low current required 
you could even run it from batteries 
(expensive ones). 

Integrated circuits and LED's have 
upgraded the "do-nothing" box con- 
siderably. A simple sequential circuit 




FIG. 1 — ONE-LAMP flasher fires when the neon 
trigger- voltage is reached. 



Although that is a clever modem 
way of doing nothing, the Erasable 
/•rogrammable /?ead-0n!y Memory 
(EPROM) has made it obsolete also. 
In case you're unfamiliar with them, 
EPROM's are field-programmable IC 
memories that retain their stored infor- 
mation even with circuit power turned 
off. The programmed information 
appears on output lines when the ap- 
propriate logic levels are placed on 
address lines. The EPROM used for 
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FIG. 2— MULTILAMP flasher circuit. The neon lamps must be carefully mismatched If they are to fir 
in sequence. 



of ten LED's requires only two IC's 
as shown in Fig. 3. That circuit can use 
inexpensive batteries, fires sequentially, 
and the clock frequency is easily 
changed. 



this project can store up to 2,048 eight- 
bit words (16,384 bits) if it's a 2716, 
or up to 1024 eight-bit words (8,192 
bits) if it's a 2758 — which is really 
half of a 2716, 




FIG. 

and 



3— THIS simple "do-nothing" circuit will light ten LED's In sequence and requires just two IC's 
a few discrete components. 



eighth selects whether the line or circle 
is displayed. 

I used the least-significant data bit, 
D0, to select the display. Logic- l's 
at the other seven data bits will light 
the corresponding numbered LED's. 
As an example. Table 1 shows the pro- 
gram for lighting each LED in turn 
clockwise around the circle. The 1 in 
D0 selects the circle. The choice of I 
or for the circle is arbitrary and is 
determined by how you wire the cir- 
cuit. Table 2 shows a more complex 
program. The first seven steps circle 
the display counterclockwise. In step 
eight, D0 goes to and the 1 at D2 
lights LED2 in the line display. In the 
remaining steps the dot moves to 
LED I , then lights the line from right to 
left leaving the LED's on as it moves. 

Most of us don't have EPROM- 
programming equipment. For a small 
fee, EPROM's can be programmed 
by various sources. Check with your 
local parts supplier or write to EPROM 
manufacturers. Also, some of the ad- 
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PARTS LIST 

All resistors V« watt, 5% 

R1-R4— 10000 ohms 

R5— 470,000 ohms 

R6— 100,000 ohms, trimmer potentiometer 

R7-R13— 270 ohms 

R14-R16— 4700 ohms 

R 17— 390 ohms 

Capacitors 

C1— 50 mF. electrolytic 

C2— 0.01 fiF ceramic disc 

Semiconductors 

IC1— 4013B dual-D flip-flop 

IC2— 401 1B quad 2-input NAMD gate 

IC3— 4069B hex inverter 

IC4 — 4040B ripple counter 

IC5— 2716 or 2758 EPROM* 

IC6— 7404 hex inverter 

!C7— 7805 five-volt positive voltage 

regulator 
Q1, Q4— 2N4400 or other small-signal 

NPN-type 
Q2, Q3— 2N4402 or other small-signal 

PNP-type 
LED1-LED13— jumbo red LED 
S1 -S3— momentary push-button switch 

(N.O.) 
Miscellaneous: perforated construction 
board, IC sockets, wire, solder, etc. 



*A pre-programmed 2758 EPROM show- 
ing several circle and line variations can 
be obtained postage paid for $25 from: 
Noel Nyman, MAB, P.O. Box 88368, 
Seattle, WA 98188 
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Using an EPROM to control a "do- 
nothing' ' box allows for more than just 
sequential operation. LED's can be 
made to circle clockwise, counter- 
clockwise, or to alternate direction. 
The LED's can stay on as they circle. 
Opposite LED's can appear to rotate 
around the circle. Using a straight line, 
other displays can be generated. A dot 
can bounce from one end to the other. 
Lighting pairs from the ends converg- 
ing on the center is another variation. 

The original idea for a PROM {non- 
erasable EPROM) "do-nothing" cir- 
cuit was suggested by Todd Kitajo of 
A I mac Stroum Electronics, Seattle, 
WA. His design used a PROM to con- 
trol two straight-line displays, one red 
and one green. I used LED's arranged 
in a line and a circle. The circle is made 
up of seven LED's, 51° apart. A seven- 
LED line bisects the circle. The circle 
and line share LED6. Seven EPROM 
data bits control the LED's and the 



vertisers in the back pages of Radio- 
Electronics can program EPROM's. 

Your program will have to be sub- 
mitted in a form that programming 
machines can read. Punched paper 
tape and punched cards are common 
media, although mark-sense cards 
may be used by some sources if you 
don't have access to punch equipment. 
Check with the programming service 
for format specifications. In some 
cases, you may need to write your 
program in hexadecimal. Each hex 
digit represents four data bits, so two 
hex digits will represent the data at 
each EPROM address. A conversion 
table is shown in Table 3, and Table 4 
shows the hexadecimal equivalent of 
the program from Table 2. 

Check your program before sub- 
mitting it! One bit with the wrong value 
will throw the entire sequence off. An 
EPROM pre-programmed with varia- 
tions of both circle and line displays is 



i 

3 
O 

X 



61 




t USE PIN 14 
DF IC4 IF 2758 

IS USED; USE PIN 15 OF 
1C4 IF 2716 IS USED. 



' FOR 2758Q-A GROUND PIN 19 OF iCS; FOR 275BQ-B 
TIE PIN 19 TO +5V; FOR 2716 CONNECT PIN 19 DF 
IC5TOPIN 14 0FIC4. 



FIG. 4— SCHEMATIC DIAGRAM for the state-of-the-art "do-nothing" box. The line and circle displays 
share LED6. 
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available (see parts list). 

Figure 4 shows the schematic and 
Fig. 5 the 2716/2758 pinout. Enverters 
IC3-a and FC3-b form a clock oscillator 
A nand gate, IC2-c, gates the clock 
pulses to counter IC4. As IC4 counts, its 
binary outputs address each memory 
location of EPROM ICS in sequence. 
The seven highest data-outputs of IC5 
control LED's. Six pairs of LED's 
are controlled by inverters (TTL for 
high current output) and LED6 is con- 
trolled with a transistor {using a seventh 
inverter would waste five inverters 
of another tC). The 270-ohm resistors 
limit LED current to about 20 mA. 
The D0 ICS output controls Q2 and Q3 
through inverters, A logic- 1 from D0 
will cause Q3 to conduct and the LED's 
in the circle will light. A logic will 
light the line LED's using Q2. 

Although an on-off switch isn't 
necessary, I decided to use latches 
to get three operating modes: run, 
ONE-CYCLE, and reset. Pushing the 
one-Cycle switch sets latch ICl-a, 
allows clock pulses through IC2-C, 
and switches QI on through IC2-a. 
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Transistor Ql controls all display cur- 
rent and shuts off the display when 
the reset pushbutton is depressed. 
When counter IC4 reaches a count of 
512, all addresses of IC5 will have 
been displayed and pin 14 of IC4 will 
go high. That resets latch ICl-a and 



IC4 through IC3-d and IC2-d. If the 
run switch is depressed, ICl-b will 
latch and the display will operate as 
before. The logic- 1 appears at pin 14 
of IC4 and resets IC4 to 0, but since it 
does not reset latch ICl-b, the cycling 
repeats. 

continued on page 87 
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A LOT OF THOUGHT WAS GIVEN TO HOW 

Unicorn-] could be controlled remotely. 
A number of schemes were considered — ■ 
ultrasonics (not reliable enough and not 
enough range); infra-red (the same, but 
more so), and, of course, radio. A system 
was even devised using model-airplane 
R/C equipment, but that proved to be 
expensive and not easily expandable to 
computer- control. 

The system finally chosen was inspired 
by one used by amateur radio operators 
for VHF and UHF repeater control and 
its principles are probably familiar to 
most Radio-Electronics readers from at 
least one other source — the telephone 
company. 

Before getting into the actual construc- 
tion of the robot's R/C system, it might 
be a good idea to fill you in on this 
scheme, so you have an idea of the direc- 
tion we're headed in. 

The heart of the system is the DTMF 
(Z)ual Tone Multi-Frequency) system — 
also known as Touch-Tone, A 16-key pad 
(shown in Fig. 65) — or a matrix of 




FIG. 65— A 16-KEY Touch-Tone pad similar to 
thisonewas used in the prototype to modulate 
an FM transmitter. 

switches providing the equivalent func- 
tion — is used to instruct a DTMF genera- 
tor IC, in this case a ICM7206JPE, to 
produce a pair of tones unique to the key 
pressed. 

That tone-pair modulates an inexpen- 
sive, low-power FM transmitter operat- 



ing in the FM-broadcast band. The signal 
is received by a standard FM broadcast- 
band receiver located in the robot and the 
tone-pairs are decoded to generate a one- 
out-of-sixteen control signal. That control 
signal is fed to a relay-driver board to 
energize the coils of the appropriate 
relays (as described in Part 7 of this 
series) and operate the robot's motors and 
solenoids. 

This method will lend itself particular- 
ly well to computer control. The 16-key 
pad is arranged as a 4-row by 4-column 
switch matrix where each row generates 
its own tone, as does each column. The 
result, if the rows and columns are con- 
sidered together (lined up in one row) is 
the equivalent of a computer byte — -the 
standard 8-bit word. 

A computer can output, through a par- 
allel port, an eight-bit binary number that 
can represent those same switch closures. 
That byte can be used in place of the 
keypad to cause the tones to be generated, 
thus allowing a computer program to 
direct the robot's actions. 

Alternatively, if the robot carries an 
on-board computer, the output of its par- 
allel port can easily be translated into 
control signals for the relays. 

Several installments will be required to 
describe the control system in detail. This 
one will talk about FM transmitters and 
the relay-driver board. The next will talk 
about the Touch-Tone encoding and de- 
coding circuits, and their interfacing to 
the others. 

Finally, we'll talk about computer in- 
terfacing and a little about programming 
as it pertains to robot control. 

FM transmitter 

This transmitter can actually be used 
for two purposes, although not simulta- 
neously. In essence, it is what's common- 
ly called an FM wireless mike. Usually it 
is used to transmit voices or music on an 
unused frequency of the FM broadcast 
band for personal entertainment pur- 
poses. 

In that mode, using the robot's built-in 
amplifier and speaker (see Part 5), the 
robot can talk to persons in its vicinity — 
with a little help from the operator. In 
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Part 8— Last month we be- 
gan to look at a remote-con- 
trol system for the Unicorn- 1 
robot. In this part we will 
continue with that system by 
describing our control 
scheme, a simple FM trans- 
mitter, and a relay-driver 
board. 
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fact, if the robot carries a second wireless 
mike, operating on a different frequency, 
a two-way conversation can be carried 
out. 

However, that is secondary to our main 
purpose — actually controlling the robot. 
(Come to think of it, though, the control 
tones could also be fed to the robot's amp 
and speaker, making him sound a little 
like good old R2-D2.) 

A schematic for a wireless mike is 
shown in Fig. 66. No foil pattern is given, 
since the circuit can be easily constructed 
on perforated construction board. Suit- 
able FM transmitters are also available 
from a number of companies who adver- 
tise in Radio- Electronics. 



Transmitter construction "■£ 

If you build your own transmitter, it 5 
can be constructed on a piece of perfo- 2 

63 



PARTS LIST— FM TRANSMITTER 

All resistors 'A watt, 5% 

R1. R2— 1 megohm 

R3, R6, R9— 8200 ohms 

R4— 330 ohms 

R5— 470,000 ohms 

R8, R11 — 15.000 Ohms 

R12— 3900 ohms 

R13— 220 ohms 

R14 (optional)— 390,000 ohms 

Capacitors 

C1, C3, C4, C6— 5 i>f, tantalum 

C2— 0.1 »iF, ceramic disc 

C5 — 10 iiF, tantalum 

C7, C11— 0.01 *iF. ceramic disc 

CO— 5-15 pF, variable (E.F. Johnson 274- 
0035-005 or equivalent) 

C10— 7 pF (approx.), ceramic disc 

L1— see text 

L2 — see text 

Miscellaneous: construction board, high- 
impedance microphone, solder, wire, 
etc. 



ic, and most of the ones available as kits, 
are intended to be modulated by a high- 
impedance microphone. (If you intend to 
use a crystal mike, be sure to include 
resistor R14.) 

If you arc going to use the transmitter 
only with the Touch-Tone pad for control 
purposes, the first two stages — Ql and 
Q2 — can be omitted, and the output of 
the tone-generator IC applied to the base 
of Q3, since its output level is much high- 
er than that of a microphone, and not as 
much amplification is needed. In fact, 
you probably will have to add several 
hundred kilohms of resistance to attenu- 
ate the tones so they do not overdrive the 
transmitter and cause distortion. 

Best results with the homebrew trans- 
mitter were obtained when tantalum ca- 
pacitors were used where values of five 
and ten txF were needed. The tuning 
capacitor, C9, should have a value such 
that, when it is parallelled with CIO, the 
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FIG. 66— SCHEMATIC DIAGRAM for the FM transmitter. Value of dropping resistor R14 may range 
(rem several hundred kilohms to two megohms or more. 

total capacitance does not exceed 22 pF. 
A good place to look for something to use 
as C9 is in a junked portable FM radio. 

Coil LI is made using eight turns of 
No. 16 copper wire. Its outside diameter 
is '/i-inch and the total length of the coil 
is 0.6 inches. Coil L2 consists of 1 2 turns 
of No. 30 wire (wire-wrap wire will do 
nicely) closely wound around a quarter- 
watt resistor of the highest value you have 
on hand (it should be at least 100K). The 
ends of that coil can be soldered to the 
resistor leads, which, of course, then 
become the leads of the coil. 

The antenna lead is soldered to the 
third turn of LI, counting from the 12- 
volt end of the coil. The antenna itself can 
be either a fancy telescoping type, or sim- 
ply a piece of stiff wire. Since we are 
deliberately not trying to obtain maxi- 



FIG. 67— PROTOTYPE TRANSMITTER built on a 
small piece of board. Any construction tech- 
nique may be used. 

rated construction board or on a proto- 
typing board. A prototype transmitter, 
built on a piece of board about 1 X 4 
inches, is shown in Fig. 67, Wire-wrap or 
point-to-point wiring techniques can be 
used. Keep the leads as short as possi- 
ble — lead length begins to get critical at 
these frequencies (80-108 MHz). 
The transmitter shown in the schemat- 



mum efficiency, the length of the antenna 
is not critical — about ten inches seems to 
work well. 

Locate the antenna right at the trans- 
mitter, which can be mounted inside the 
command console if you like. It is not 
necessary to feed the antenna with coaxial 
cable — it can be connected directly to the 
output of the transmitter. What is impor- 
tant, though, is that the antenna be insu- 
lated from the case containing the trans- 
mitter, if that case is metallic, to prevent 
it from shorting out to ground. 

The frequency of the transmitter can 
be affected by the antenna. It should be as 
rigid as possible and, more important, 
because of capacitance effects, it should 
be as far away from possible contact with 
your body as possible. Keep that in mind 
when you are tuning the transmitter, 
especially if the transmitter and antenna 
are mounted on the case containing the 
keypad and tone encoder. 

The best section of the FM band for 
your use is probably the bottom — around 
88 MHz. Tune your receiver to a clear 
spot in that area and turn up the volume 
so you can hear some background hiss. 
Then, using an insulated — or plastic — 
screwdriver, slowly adjust C9, or its 
equivalent, if you assembled a kit, until 
the hiss is blanked out. That will indicate 
that you are receiving your transmitter's 
carrier. Be patient — the tuning process is 
critical. It may also be necessary for you 
to stretch or compress L 1 slightly to get 
into the right portion of the band. Before 
you fire up the transmitter, you should be 
aware of the FCC regulations governing 
the use of such devices. Those regulations 
may be summarized as follows: 

• The use of such devices for per- 
sonal surveillance is illegal! 

• The range of such devices is lim- 
ited to 100 feet. Do not attempt to 
extend that range through the use 
of higher power or more efficient 
antenna systems— use only what 
you need! Improve your receiver, 
if necessary. 

• Do not attempt to use the trans- 
mitter below 88 MHz or above 108 
MHz. The former may interfere 
with commercial two-way radio 
services; the latter with aircraft 
communications. Do not use the 
transmitter anywhere near com- 
mercial airlanes! 

To be safe, make sure the signal begins 
to fade out about 90 feet from the trans- 
mitter. If it is too strong at that range, 
shorten the antenna or reduce the input 
power. That will not only keep you out of 
trouble, but will ensure that you can 
clearly observe — and control — the ro- 
bot's actions before it does something to 
embarrass you.* 

In the next part of this series we'll go 
into detail on connecting the tone genera- 



"Due 1o the difficulty In obtaining poshronic 
brains, Isaac Aslmov's Three Laws of Robotics do 
not apply here, and we have to use our own judg- 
ment, rather than rsly on the robot's. 
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FIG. 68— SIMPLIFIED SCHEMATIC of the relay-driver board. Only one section is shown as all others 
are the same. 
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FIG. 70— PARTS PLACEMENT diagram for the relay-driver board. If 2N2222 transistors are not handy, 
almost any other type may be used. 



tor to the transmitter, and the tone decod- 
er to the receiver (and to the robot). 

Relay-driver board 

A portion of the relay-driver board cir- 
cuit is shown in Fig. 68. There is realiy 
very little more to it than that — the same 
circuit, for all intents and purposes, is 
repeated 32 times. 

A foil pattern for the relay-driver 
board is shown in Fig. 69, and the parts- 
placement diagram in Fig. 70. Don't be 
put off by its complexity, though. Ini- 
tially, we'll use only half of that board — 
each relay will have its own output from 
the ULN-28I3A driver IC and its own 
transistor. The balance of the board is 
reserved for future use — primarily when 
it becomes necessary for the robot, when 
it gets its on-board computer, to respond 
to stimuli from its environment. It can 
also serve to provide other control func- 
tions if a more sophisticated control sys- 
tem is used, and suggestions for that will 
appear in a future part of this series. 

Jacks Jl and J 2 will be used to connect 
the relay-driver board to the decoder 
board. 

Here's how the circuit works: The 
ULN-2813A is an inverting octal driver. 
What that means is that it has eight iden- 
tical sections; and when a logic-high sig- 
nal (about five volts) from the decoder 
board is applied to the input of one of the 
sections, the output of that section goes to 
a logic-low state (zero volts, or ground) 
and will act as a ground for any voltage 
that is applied to it. 

When an output of the IC goes "low," 
it causes its associated transistor to be sat- 
urated. That allows five volts to pass from 
the collector and out the emitter to the 
coil of the relay assigned to that transis- 
tor, causing the relay contacts to close. 
That's all there is to it. 

Although IC pin and function assign- 
ments are arbitrary. Table 1 shows a sug- 
gested arrangement for use with a 16-key 
Touch-Tone keypad. 

Because we are limited to 16 on/off 
control signals, several of the robot's orig- 
inal functions temporarily have had to be 
eliminated or combined. For example, we 
can no longer beep the horn, and both 
end-effectors now operate simulta- 
neously. 

Regaining those lost functions will be 
easy under computer control and later 
we'll present a couple of ideas for some 
simple logic circuits that will allow the 16 
radio-control channels to provide more 
than 16 functions. 

Construction of the board is straight- 
forward. The 2N2222 transistors were 
used because they were handy. As Fig. 71 
shows, almost any transistor can be 
used — you can see four different types 
there. If you have PNP— say, 2N2907— 
instead of NPN transistors, the only 
change that has to be made is to insert the 
transistors in the board backwards — the 
emitter goes where the collector would 
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PARTS LIST— RELAY-DRIVER 
BOARD 



FIG. 69 — FOIL PATTERN for the relay-driver board. Only hall the board will be used at this time, with 
the rest reserved for expansion. 



TABLE 1 


IC No., Pin No. 


Key No. 


Function 


IC1. 1 


1 


Both wheels, forward 


tt 


2 


2 


Both wheels, reverse 


n 


3 


3 


Left wheel, forward 


tt 


4 


A 


Left wheel, reverse 


" 


5 


4 


Right wheel, forward 


" 


6 


5 


Left & right arm solenoids 


ft 


7 


6 


Body rotate, fight 


tt 


a 


B 


Body rotate, left 


IC2 


1 


7 


Left shoulder, up 


ft 


2 


S 


Left shoulder, down 


it 


3 


9 


Right shoulder, up 


tt 


4 


C 


Right shoulder, down 


tt 


5 


■ 


Left arm. up 


a 


6 





Left arm, down 


tt 


7 


# 


Right arm, up 




8 


D 


Right arm, down 



s 



o 

LLi 

6 
a 
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DC 
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TABLE 2 




Transistor 


Relay No. 


Finger No. 




Q1 


RY3, RY5 


R, 6 




Q2 


RY4, RY6 


M.3 




Q3 


RY3 


R 




G4 


RY4 


M 




Q5 


RY5 


6 




Q6 


RY19, 
RY20 


18,4 




Q7 


RY1 


20 




Q8 


RY2 


17 




Q17 


RY9 


P 




G18 


RY10 


L 




Q19 


RY11 


7 




Q20 


RY12 


2 




Q21 


RY15 


N 




Q22 


RY1G 


8 




Q23 


RY17 


5 




Q24 


RY18 


1 








All resistors 'A watt, 5% 

R1-R32— 470 ohms 

R33-R64 — 220 ohms 

Semiconductors 

IC1. IC2— ULN-2813A inverting octal driver 
(Sprague) 

Q1-Q32— 2N2222 or equivalent NPN-type; 
2N2907 or equivalent PNP-type (see text 
for details) 

J1, J2— 20-pin, double row, header con- 
nector (AP Products AP923862-R or 
equivalent) 

Miscellaneous: PC board, 22/44-finger 
prototyping board (Radio Shack 276-154 
or equivalent), two 22/44-pin sockets 
{Radio Shack 276-1551 or equivalent), 
18-pin IC sockets, mating connectors for 
J1 and J 2, 20-conductor ribbon cable, 
hardware, wire. etc. 

A PC board for the relay driver board is 
available from PPG Electronics Co., Inc, 
14663 Lanark St., Van Nuys. CA 91402. 
(213) 988-3525. Price is S9.95 plus $1.00 
tor shipping and handling. CA resi- 
dents add 6% tax. MC and Visa accept- 
ed. 



completed, it is piggy-backed onto a 22/ 
44-finger board like the one that was used 
for the relay board, using '/i-inch spacers. 
Make positively sure that the two boards 
are electrically isolated from each other. 
The emitter {output) of each 2N2222 
transistor is connected to a finger on the 
piggy-back board. You can use wire- wrap 
wire for that. The most straightforward 
way is to use the same finger number {or 
letter) as that which is connected to pin 
16 of the appropriate relay on the relay 
board (See Table 2). 
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be, and vice- versa. The resistor placement 
can stay as shown. 



Installation 

After the relay-driver board has been 



FIG. 71— THE RELAY-DRIVER BOARD is 
mounted parallel to the relay board, seen 
reflected in the mirror. 

A 22/44-pin edge connector is 
mounted parallel to the one for the relay 
board {refer to Fig. 71) and, assuming 
that you have followed the wiring scheme 
described above, connections are made 
between [ike-numbered pins on the driv- 
er-board socket and the relay-board sock- 
continued on page 82 






Here's how the picture and 
sound are transferred from 
the disc to your TV set in 
the new laser videodisc 
system. 



MUCH HAS BEEN WRITTEN ABOUT THE 

makeup of the three videodisc systems 
currently vying for acceptance in the 
marketplace. There are laser optical 
discs favored by Magnavox, Pioneer, 
and others, capacitance-pickup groove- 
less discs, proposed by JVC, Matsushi- 
ta, and General Electric, and capaci- 
tance-pickup groove-type discs devel- 
oped by RCA. In the case of the optical 
and capacitance videodisc systems so 
far proposed, we have seen many dia- 
grams of how tiny "pits" or dark and 
light spots in the disc tracks will be car- 
rying the encoded information. But little 
has appeared in the literature as to just 
what that information is. how it is en- 
coded, and what the circuitry needed to 
decode it will be like, once you get past 
the question of pickup format. 

The Magnavox Consumer Electron- 
ics Company has prepared an excellent 
booklet about their model VH-8Q00 
Videodisc Player in order to familiarize 
technicians and others with their laser 
disc system as well as with playback 
circuitry. While the booklet deals with 
all aspects of the optical-laser videodisc 
player's operation, our concern here 
will be only with the signal-processing 
circuits that handle the signals picked up 
by arrays of photo-sensitive diodes that 
catch the laser-beam reflections from 
the surface of the spinning disc. 

To understand the circuit descrip- 
tions that follow, we must know just 
what sort of signals are contained in the 
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laser-disc tracks themselves. The intelli- 
gence that is encoded on the videodisc 
is the combination of three different 
FM signals: 

1. An 8. 1-MHz FM signal modulated 
with composite video, including chroma, 

2. A 2.3-MHz FM signal modulated 
with Channel-I sound. 

3. A 2.8-MHz FM signal modulated 
with Channel-II sound. 

Figure 1 shows those three signals in 
the frequency spectrum. Each sound 
carrier (the videodisc contains two inde- 
pendent sound channels and thus has 
the capability, among other things, for 
stereo sound) has a maximum FM devi- 
ation of ± 100 kHz. The 8. 1-MHz video 
carrier has a deviation of 1 .7 MHz (from 
sync tip to peak white) with its bandpass 
extending from below 4 MHz to above 
12 MHz to include all sidebands. Each 
of the sound signals modulates the 8. 1- 
MHz video FM to create the resultant 
signaJ that becomes encoded on the 
videodisc, as shown in Fig. 2. 

Signal processing 

A simplified block diagram of the sig- 
nal-processing circuitry needed to pro- 
duce the video and audio signals from 
the laser disc is shown in Fig. 3, The 
total composite FM signal from the 
photosensitive diodes and preamplifier 
module is applied to a high frequency 
amplifier/splitter. Frequency tuned net- 
works separate the sound-FM signals 
from the video FM. The sound FM is 
applied to two frequency-sensitive 
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FIG. 1— AUDIO AND VIDEO signals as recorded 
on videodisc. One video sideband — note sync 
pulses and video ramp wareform — is shown at 
8.1 MHz. 
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FIG. 2— RESULTANT SIGNAL created when 
both of the sound signals modulate the 8.1 MHz 
vldeo-FM, 



stages: a 2.8-MHz sound demodulator 
and a 2.3-MHz sound demodulator. 
Those stages serve as ordinary FM de- 
tectors and retrieve the audio signals 
from their respective FM carriers. The 
two resulting audio signals are applied to 
an electronic -switch network that ap- 
plies either one or both of them to the 
RF modulator of the player. Front-panel 
switches on the videodisc player deter- 
mine which audio signals are heard and 
used. 

The 8. 1-MHz video-FM signal is ap- 
plied to Video Demodulator I that extracts 



the composite video signal from the car- 
rier. That composite signal is amplified 
by a video amplifier and applied to the 
RF modulator. Since each frame of the 
54,000 frames contained on a single side 
of the disc is numbered, and the player is 
capable of displaying that number on the 
TV screen, the picture-number informa- 
tion is stripped from the composite 
video signaJ by the clipper/decoder cir- 
cuit. Here, the picture-number informa- 
tion is decoded and converted to a pic- 
ture-number video signal. That signal is 
also amplified by the video amplifier and 




FIG. 3 — BLOCK DIAGRAM ot the circuitry used to derive audio and video from the videodisc. 




FIG. 4 — DETAILED block diagram of the splitter and high-frequency 
separator removes the color burst from the video. 



The color 



applied separately to the RF modulator. 
The RF modulator places the audio and 
video onto the required RF frequencies 
for TV Channel 3, or Channel 4, select- 
able by the user. The output from the 
RF modulator is connected to antenna 



terminals on the viewer's TV set through 
an antenna- switch box. 

The video circuitry creates a varying 
DC voltage that is proportional to the 
burst amplitude. That voltage is called 
the emphasis-control voltage and is ap- 




FIG. 5 — SOUND SIGNAL processing modules. The sound-FM signals are processed by t 
circuits. 



plied to a high-frequency amplifier to 
emphasize high frequencies when oper- 
ating near the inner diameter of the 
videodisc (where such high frequencies 
would tend to be more attenuated). The 
control is necessary because the "pits" 
on the surface of the disc are more close- 
ly spaced at the inner diameter of the 
disc. 

The player is also designed to com- 
pensate for minor dropouts of informa- 




FIG. 6— DROPOUT DETECTOR activates signal 
restoration circuitry when it detects missing in- 
formation. 
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FIG. 7— VIDEO-FM and delayed vldeo-FM are supplied to the demodulator circuit as shown In this 
block diagram. 



lion from the videodisc. A dropout, in 
that case, is defined as an area on the 
videodisc that has incorrect encoding or 
no encoding at all. Such a loss of encod- 
ing could be caused by physical damage 
to the disc after it has been used, or by 
manufacturing imperfections. The drop- 
out-correction circuitry built into the 
Magnavox player can compensate for 
the loss of up to one complete horizontal 
line on the TV screen. 

The 8. 1-MHz video-FM signal is ap- 
plied to a dropout-detector circuit. If a 
bad spot on the videodisc is encoun- 
tered, the 8. 1 -MHz signal will be absent 
and the dropout detector will sense that 
absence. 

The 8.1-MHz signal is also applied 
through a 64-microsecond delay line, to 
Video Demodulator II. Since 64 micro- 
seconds corresponds to the sweep time 
of a single horizontal line, when a drop- 
out is encountered, the dropout detector 
activates an electronic switch that then 
applies the delayed, previous horizontal 
line in place of the one that has dropped 
out. The result on the video screen of 
the viewer's TV set is two horizontal 
scan lines with the same video informa- 
tion. In other words, the dropout has 
been filled in by repeating the previous 
line of video information. 

A more detailed look 

A more detailed block diagram of the 
high-frequency signal processor and 
splitter is shown in Fig. 4. The entire 
composite FM signal is applied to an RF 
amplifier whose gain control, R3002, is 
used to set the correct output level. The 
output of the RF amplifier is applied to 
the sound FM amplifier. The input of the 
sound FM amplifier is tuned to pass only 
the 2.3-MHz and 2.8-MHz sound car- 
riers, both of which are then present at 
the output of the amplifier. 

The color-separator circuit shown 
in Fig. 4 removes the color burst from 
the video signal by gating the burst 
keyer with the horizontal burst-gate 
pulse. The amplitude detector creates a 
DC voltage proportional to the burst 
amplitude. As that DC voltage de- 
creases, the high-frequency response of 
the video amplifier increases. The net 
effect is to boost the high frequencies 
towards the inner section of the video- 
disc. The video FM amplifier boosts 
the 8. 1-MHz video-FM signal. The 2.8- 
MHz trap removes any remaining 
Channel- II audio carrier at that point. 
Any remaining Channel-I (2.3-MHz) 
sound carrier is trapped out later in the 
signal path. 

Sound signal processing 

The sound-FM signals are processed 
by two circuit modules, whose block 
diagrams are shown in Fig. 5, The 
sound-FM signal is applied to the 2.3- 
MHz FM demodulator on the Sound 
continued on page 83 
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When analyzing simple circuits, be careful not to overlook the 
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WELL, THE ELECTRONS HAVE SETTLED 

from Light Mystery No. 2 (see Hobby 
Corner, August 1980 issue). And those 
electrons were flying all over the place 
from California to Connecticut and ev- 
erywhere in between. 

Let's take another look at Don Fran- 
cois' puzzle. He constructed the two cir- 
cuits shown in Fig. I and found that the 
bulb brightness in one was greater than in 
the other. 
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Things got tough when he measured 
the same voltage across each bulb. And, 
to make matters worse, Don measured 
the same current in each circuit. 

That puzzle can be attacked by break- 
ing it down into three questions: 

1. How can the voltages and cur- 
rents be the same in the circuits 
shown in Figs. 1-a and 1-b? 

2. Are the bulbs brighter in either 
circuit? 

3. Why is the brightness different? 
The answer to No. 1 , of course, is that 

the voltages and currents cannot be equal 
if the brightenesses are different. All the 
responses that addressed that question 
were correct though in some cases the 
reasoning was fuzzy. 

The voltage waveforms in the two cir- 
cuits are shown in Fig. 2. The fallacy of 

-ai.iv 




the "equal" measurements lies in the fact 
that common AC meters are designed to 
measure sinewaves (Fig. 2-a). If the wav- 
eform is not sinusoidal, the meter gives an 
inaccurate reading. A DC meter also 
gives a false reading on pulsating DC 
(Fig. 2-b). 

We must assume that Don used a typi- 
cal multimeter. If so, his readings in the 
diode circuit would be wrong whether he 
measured AC or DC. Actually, as Fig. 2 
shows, the voltages and currents are not 
the same and therefore, the power (and 
brightness) differs. 

Getting on to the question of which is 
brighter — That is where I got a surprise. 
Two readers "proved" that the bulbs in 
both circuits are equally bright in spite of 
Don's report to the contrary. And, almost 
half of the responses were wrong! 

One sure way to find the answer is to 
hook up the circuits and observe the dif- 
ference in brightness. Quite obviously 
many of you did not do that. 

In fact, it appears that none of you who 
wrote tried the circuits. Come on, guys 
and gals; trying it out (experimenting) is 
the only way you can be sure that your 
reasoning is correct. Logic and computa- 
tion are fine if you have all the facts and 
don't overlook something. Even some of 
the right answers were based on incom- 
plete facts. 

Sometimes things are not as simple as 
they first appear. Everyone remembered 
that the diode "cuts out" half of the AC 
sinewave. But did you remember that the 
two bulbs in series effectively divide that 
117 volts AC between them? Did you 
remember to take into account that the 
circuit resistances of both circuits arc not 
the same? What else did you overlook? 
The way to tackle any electronics prob- 
lem is to use a combination of reasoning 
and experimentation. 

Those of you who answered the ques- 
tion correctly used a great variety of logi- 
cal and/or mathematical proofs. Three 
sharp readers threw in some calculus 
(that almost threw me — it has been a 
long time). Let me hasten to say that cal- 
culus is not necessary to prove the 
answer. However you did it, congratula- 
tions to you — unless, of course, it was an 
accident. 

I have given a lot of thought to making 
this report on Light Mystery No. 2. Hav- 



ing stirred up the dust with what has been 
said so far, I'm going to stop short of 
giving you the answer. You may think 
that's "dirty pool" but, actually, the 
answers and the facts are above. Have 
fun! 

A very special thanks to Don Francois 
for sharing that mystery with us. If you 
have an interesting electronic puzzle, 
send it along. Perhaps you too can make 
the electrons fly. 

Speedometer 

Henry Milowski of Welland, Ontario 
sent me a very interesting letter. It seems 
that the speedometer on his exercise bicy- 
cle broke and he saved some bucks by 
making a replacement. The basis of his 
design can be used to measure the rate of 
any rotating object. 

Henry used an old DC motor as a gen- 
erator that is turned by the bike tire (Fig. 
3). His motor came from a discarded tape 
deck. The output voltage is proportional 
to the speed and that output is measured 
by the meter (a miles-per-hour scale was 
added). The LED protects the meter if 
the tire turns backwards and it also adds 
to the appearance. 
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FIG. 3 



You may need to change the value of 
the resistor depending upon the meter 
and motor you use. Not only will the 
motor be different, but the size of the 
shaft "wheel" pressing on the tire will 
determine the output range. 1 suggest 
that you start with a 10K or 20K pot in 
the circuit. 

Thanks Henry for sharing your project 
with us. 

Fundy 

Noting Henry's Canadian address, re- 
minds me of my summer trip around the 
Bay of Fundy. I guess I saw about as 
much as one can see there in a couple of 
weeks. I was duly amazed. Those 20- and 
30-foot tides are all but unbelievable — 
continued on page 12 
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PERSONAL 

COMPUTER 



$249 



(And 20% OFF ALL TAPE PROGRAMS) 

SPECIAL FACTORY PRICE" 

For $249. you get new Interact Model "R" Computer, 16K-RAM, 2K-ROM, 
8080A Microprocessor, color, sound, full 53 keyboard, high speed cassette 
deck, AC adapter, R,F. Modulator, Black Console Case, 90 day parts and 
labor warranty, owners guide, FCC approval, UL LISTED, 

SPECIAL FACTORY PACKAGE SALE $344. 

(Lists for over $740.00) 

Everything you get for $249. plus: Level II Users Manual, Level II basic 
program tape. Level II command cards, Level II basic examples book. Two 8 
axis action controllers. 3 program tapes. Diagnostic instruction program 
tape, Diagnostic manual, Service manual. Cassette head alignment tape, 
Schematics and parts list, Money saver service and warranty card, (every- 
thing you need to learn to operate, program and service your computer). 

(15 DAY FREE TRIAL) - Return within 15 days complete and undamaged 
for refund of purchase price. Don't miss thissale - order now for Christmas!! 
Send certified check, money order, or personal check to PROTECTO 
Enterprises, Box 502, Franklin Park, II 60131 (312/382-5244) Add $15 for 
shipping and insurance via United Parcel. Illinois residents add 6% sales 
tax WE SHIP C.O.D. AND HONOR VISA - MASTER CHARGE ORDERS. 
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colors, $5.39/100 ft. If not available locallv, factory order— add $3 handling charge. 
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even when you are standing there looking 
at them. And while you're watching that 
awesome amount of water flow up and 
back every few hours, you cannot help 
but think how much electrical power it 
could generate. 

You stand, watch, and dream just as 
countless others have done before you. 
Some day that potential will be har- 
nessed. That will be something to see! 
(Any new ideas?) 

Another clock 

If there is a piece of digital equipment 
that has universal appeal and application, 
it is the clock. 

Larry Neel of Cincinnati, OH has 
raised a question that brings forth some 
interesting thoughts. Larry wants a clock 
that normally displays local time but 
could give Coordinated Universal Time 
(GMT for you old-timers) at the push of 
a switch. I certainly agree that it would be 
belter than using two clocks for hams, 
SWL's, and others. 

I haven't had a chance to work on this 
problem yet but it doesn't appear to be 
very difficult. Why not a switchable cir- 
cuit between the clock IC and the dis- 
play? That circuit would add five, six, or 
whatever hours needed to the time before 
it is displayed. Or perhaps it would be 
easier to switch between two continuous- 
ly running clock IC's. 

Have any of you built a clock like that? 
If so, send me the info and I'll pass it 
along. 

Reader question 

E. M. Shanley of Novato, CA is look- 
ing for a control circuit to operate a piece 
of apparatus by radio control. The radio 
pan is not causing him a problem — it's 
what comes after the receiver. 

What E.M. needs is a circuit to close 
and latch a relay on the first pulse, and 
then open (unlatch) the same relay on the 
second pulse. 

Can anyone offer any help? 

Flash anyone? 

Frank Eatherton of Alameda, CA is a 
photographer and is looking for a reliable 
circuit for a wireless "slave" Rash control. 
Frank says that he is not only tired of 
tripping over wires, but that it can be 
costly when he does so and topples over a 
flash or camera! 

What is needed is a small unit to actu- 
ate additional flash units when the main 
one fires. Such a unit could operate by 
radio or light- control. 

If you have developed a flash- control 
circuit, or any type of wireless control 
that could be adapted for flash use, send 
along a schematic with description of the 
device. Perhaps we can save Frank and 
other readers from damaging any more 
camera equipment. R-E 



UNI VOLT'S DT-810 
DIGITAL MULTIMETER 



The unique space age digital 
multimeter with transistor 
gain (hFE) measurement 
capability should be the only 
multimeter you own. 

Ora Electronics has offered in the past 
many fine Digital Multimeters (D.M.M.'S). We 
still sell the famous D.M.M.'S such as Beck- 
man, Fluke. Hickok, and others. We have al- 
ways followed the advance in technology used 
in D.M.M.'S, and we always wanted to supply 
our many good customers wfth the most Ideal 
Multimeter, at a price they can afford. In the 
past we had to sell good, but expensive Multi- 
meters, expensive but "fair" Multimeters, and 
plain "cheap" Multimeters. 

WE FOUND IT! 

Several months ago, a famous Test Equip- 
ment Manufacturer, walked in to our head- 
quarters with a Prototype of a Digital Multi- 
meter, We were very impressed it had almost 
everything we wanted plus a bonus, the only 
question remaining was "how expensive is it?" 
When we heard the answer, a big smile ap- 
peared on our faces. After several improve- 
ments we are proud to offer it. After you read 
the features (and price) I am sure you are going 
to order one or more, of these fine D.M.M.'S 
that we call the "UniVolt". 

LCD DISPLAY. 

The unit has a 3.5 Digit liquid crystal 
display. The sharp digits are 14mm high and 
have a viewing angle of 140°. 

HIGH ACCURACY. 

The basic D.C. accuracy of the UniVolt is 
0.5% of reading +1 digit, which makes it one of 
the more accurate instruments in its class. The 
input impedance is very high, 10 mega- Ohms 
(10,000,000) Ohms, which helps in measure- 
ments of low voltage and high frequency sig- 
nals. 

MEASUREMENT RANGES. 

The UniVolt has D.C. voltage range of 
1 0Ou v to 1 000V i n five steps, A. C . vol tage ra nge 
of 100rnV to 1000V, current measurement 
range of 100mA to 10A(DC) and resistance 
range of 1 to 2,000,000 Ohms. 

CONTINUITY & DIODE TEST. 

A fast and accurate continuity test mode 
utilizes a built-in buzzer to indicate continuity. 
The same mode is used to check diodes and 
their approximate forward voltage. 

EASE OF OPERATION. 

The UniVolt is small, it measures 6Vi" x 
3%" x 1 1 /*". It's light weight, only 9.87 oz. 
including battery! It utilizes push buttons, for 
easy one- hand operation and the front panel 
has a unique color coding for reduced errors. 




OTHER FEATURES 

ft uses one 9 volt carbon battery (included], 
which last approximately 200 hours of con- 
tinuous use. Its sampling time is 0.4 seconds, 
operating temperatures of 30°F to 104°F, and 
operating humidity of less than 80% R.H. 

BONUS!! 

We left the best to the end. The UniVolt DT- 
810 has something unique. It has a transistor 
gain (hFE) measurement mode! This unique 
feature enables you to measure hFE values of 
0-1000 of either P.N. P. or N.P.N, transitors. 

SPECIAL PRICE 

We had originally decided to sell the unit 
for $119,95, but in order to promote the new 
advancement in DM M. design, represented by 
the UniVolt, for a limited time only you can buy 
this incredible unit for only $99.95 including: 
standard red & black test leads, a fresh 9v 
carbon battery, a spare 0.5A GMA type fuse and 
an instruction manual. 




OVERLOAD PROTECTION 

The unit has an extensive overload pro- 
tection on all ranges. On D.C. current ranges it 
uses a .5A GMA type fuse. A spare fuse is 
supplied with the unit at no extra cost. 

MAINTENANCE FREE 

The heart of the UniVolt Multimeter is a 40 
pin L.S.I, chip; the Intersil ICL710G. This space 
ages chip has proven to be one of the most 
sophisticated and reliable micro-electronic cir- 
cuit in use, it is supported by minimum amount 
of external parts, which are over specified to 
insure failure safe instrument. Of course, Ora 
Electronics stands by this instrument and guar- 
antees it for one year (See specific warranty 
information). 

ORk 

ELECTRONICS 

A division of Alliance Research Corp. 

OUR SERVICE 
MAKES THE DIFFERENCE 

18215 PARTHENIA ST. NORTHRIDGE, CA 91325 
(213)7015848 Telex181011 

B 1980 ORA ELECTRONICS 
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FREE CASE 

We have worked long on the UniVolt 
project and we hate to see scratches or bad 
looking units. So we decided to go all the way, 
when you buy the UniVolt DT-81 Multimeter 
(and for a limited time only!) we will give you 
absolutely free a hard vinyl leatherette, carrying 
case, with felt padding and a compartment for 
your test leads. The regular selling price for this 
case mode CC-01 is $8.00. 

ACCESSORIES AVAILABLE. 

The only two accessories available are: UP- 
11, hFE probe with special plug and 3 color 
codes alligator clip, and the UP- 12 I.C. clip 
adaptor, which will help you hook your multi- 
meter to any I.C. pins. (You can buy both probes 
for only 56.00, but only when you purchase the 
UniVolt DT-810 now.) 

ORDER NOW! 

It's very easy to order your UniVolt DT-810 
multimeter. Send $99.95 (California residents 
add 6% sales tax) plus $2.50 delivery charge to 
the address below, if you want the optional 
accessories, please add $6.00 (California resi- 
dents add 6% sales tax). A cashier check or 
money order will help speed your order. Credit 
card holders (master card or visa) can call our 
toll free number (800) 423-5336, in California 
it's (800) 382-3663. COD. orders will be 
accepted, but you must pay by cash or money 
order and a COD, charge of $1.40 will be 
added. If you decided to buy another brand of 
Multimeter, please call us too, we carry many 
other types of multimeters and test equipment 
at low prices. 
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The newest in home 
computers, fine stereo 
components, color TV, 
HAM radio, precision 
test equipment, 
innovative electronics 
for the home— all in 
easy-to-build, 
money-saving kits. 

Send today 
for your 



Heathkit 

Catalog 
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If coupon is missing, write 
Heath Co., Dept. 020-752 
Benton Harbor, Ml 49022 



Send to: Heath Co., Dept. 020-752 
Benton Harbor, Ml 49022 

Send my free Heathkit Catalog now. 
I am not currently receiving your 
catalog. 

Name 



Address . 



City. 



CL-724A 



State. 

zip- 



More information on new products is available. Use the 
Free Information Card inside the hack cover. 



ELECTRONIC DESIGN LAB, model CA-W, fea- 
tures a variable-function generator: frequency 1 
Hz to 100 kHz variable rate, 2-volts output level, 
sinewave distortion less than 1%, squarewave 
TTL and CMOS logic levels, and triangle and 
sinewave for linear operation. Power supplies 
Include 6 regulated voltages, current-limited and 
short-circuit proof. Noise: 20 mV under load; 
There is a +5-volt supply— 1-amp maximum load 
and a +12, +15, -5, -12, -15, 750 mA maxi- 
mum load. 
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Also featured are four LED logic-level indica- 
tors for TTL and CMOS logic, four (m and lo) 
de bounce toggle switches for TTL and CMOS 
logic, and two CMOS-to-TTL loglc-leve! convert- 
ers. Everything is at the user's fingertips and the 
components can be used over and over again. 
The model CA- 16 has been designed for engi- 
neers and technicians for testing new prototypes, 
modifications, circuit changes, and ideas, and is 
recommended as a teaching aid for students just 
starting in electronics. Price is $99.95.— Cascade 
Labs, 4156 South Alder Ave., Freeland, WA 
98249. 

PROGRAMMABLE ELECTRONIC THERMO- 
STAT, the Comfort Zone, is the only electronic 
thermostat on today's market that offers triple 
setback, or the selection of three temperature 
periods in a 24-hour sequence. In addition, each 
day in a seven-day sequence can be programmed 
separately. A full week's program can be entered 
at one time and will repeat indefinitely until 
changed. 
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Comfort Zone has been designed for easy 
operation: When programming, the user rotates 
easy-to-use thumbwheel until the desired time 



and temperature settings appear on display. 
Pushing a key enters the time and temperature 
settings into the unit's memory, and an audio 
tone tells the user that the information has been 
properly entered. The previous day's program 
can be repeated at the touch of a key. When not 
being programmed, the time, temperature, and 
the day of the week are on continuous display. 

Comfort Zone Is fully automatic, but can be 
used manually for special periods of heating or 
cooling. The user may also arrange for 10-, 20-, 
or 30-mlnute bursts of heat or cold without dis- 
rupting the pre-selected program. The device is 
solid-state, and no additional wiring, transform- 
ers, or relays are necessary for installation. A bat- 
tery protects the microcomputer's memory In the 
event of power failure. Comfort Zone'ssuggested 
list price is less than $200.00— PCI, Incorpo- 
rated, 1145 Sonera Court, Sunnyvale CA, 94086 

FUSE BLOCK, the Snap track fuse block series 
6BF, features neon indicator lamps that light 
when a 3AG fuse blows. (The 3AG fuse Is very 
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small and difficult to find when blown.) The 6BF- 
series fuse blocks are available in models carry- 
ing two or three fuses. Connections are made via 
screw terminals. The fuse clips, terminal blocks, 
and lamps are wave-soldered to epoxy-glass 
printed-circuit boards that snap-In mount In 
Snaplrack mounting channel; the modules mount 
easily there, along with relay sockets, edge con- 
nectors, power supplies, and other RDI control 
modules. Snaplrack requires only two fasteners 
per foot of track instead of two fasteners per fuse 
block. Rating is 10 amperes, 300 volts, with 120- 
volt neon lamp; the block handles 3AG fuse (1.25 
X .25 In.) Price: three fuse modules, $4.35 each In 
100 lots.— RDI, 525 Randy Road, Carol Stream, 
IL, 60187. 

WIDEBAND UHF/VHF AMPLIFIERS, are a line of 
low-cost, high-performance, prepacked hybrid IC 
wideband amplifiers for C AT V, MATV, and similar 
applications that has been introduced by Arnper- 
ex Electronic Corporation. They operate from a 
12-volt supply voltage and cover a 40- to 860- 
MHz frequency range. The line Is produced as 
thin-film circuits on ceramic substrates and con- 
sists of I-, 2-, and 3-stage types, with gain rang- 
ing from 12 dB for the single-stage amplifier to 28 
dB for the 3-stage type. 

The line Includes five devices: ATF44S/OM345 
has 12 dB gain and 99 dBjiV output; ATF442/ 
OM350 has 18 dB gain and 100 dBfiV output: 
A TF443/OM360 has 23 dB gain, 105 dBjiV out- 
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put; ATF444/OM361 has 28 dB gain. 105 dB^V 
output, and ATF4467OM370 has 28 dB gain, 1 13 
dBfiV output. Higher gain is achieved by cascad- 
ing two amplifiers. The hybrid UHF/VHF wide- 
band amplifiers are priced as low as S3. 05 each 
(1000 qty) for the AFT445.— Ampere* Electronic 
Corporation, Providence Turnpike/P.O. Box 98. 
Slatersville, Rl 02876. 

VID-KADOV offers an attractive means of storing 
the cords and cables at the back of your VCR 
unit. It is a small, simple storage case that holds 
the remote pause control device and cable. All 
that will then be visible will be the compact black 
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box, but the remote control can still be used eas- 
ily at any time. Vid-Kaddy can be attached with 
foam tape to the back of the VCR unit in a matter 
of seconds. Price Is $6.95. — Video Specialties, 
P.O. Box 244, Fraser. Ml 48026. 

HOBBYIST'S ELECTRONIC COURSE, designed 
for Individuals with little or no previous education 
in electronics, is arranged in seven easy-to- 
understand units. The course includes the rela- 
tionships among voltage, current, resistance and 
power, magnetism, DC and AC, transformers, 
inductance, reactance, and the proper use of a 
voltmeter, ammeter, and ohmeter. In addition, 
the fundamentals of rectifiers, filters, power sup- 
plies, and oscillators are covered, as well as many 
types of digital circuits and an explanation of how 
a digital computer works. 
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Finally, the course provides an overview of the 
major electronics hobbies— experimentation and 
construction, shortwave listening, amateur radio, 
R/C. personal computing, and high-fidelity audio. 
Twenty-six optional experiments will provide 
thorough hands-on experience with electronic 
devices. They will, however, require that the stu- 
dent purchase the Heathkit/Zenith model ET- 
3100 Experimenter/Trainer Kit. The Hobbyist's 
Course is priced at $54.95; the Trainer Kit is 
$74.95. — Heathkit/Zenith Educational Systems, 
Dept. 350-470, Benton Harbor, Ml 49022. R-E 



Let onComputin g 1 " be your 
guide to personal computing. 




Finally, there is 
a magazine that 
to the beginner. 



onComputing is the new McGraw-Hill quarterly that tells 
what's ahead — without talking over your head — in the 
1980s with personal computers. 

onComputing puts you on target with all the applications 
that go beyond your imagination. 

□ Personal computers in the home. 

□ Classrooms. 

□ They bring computer music, 

□ Electronic mail. 

□ Robots. 

□ They manage your personalized investment. 

□ The list goes on and on in cmCompatiiig. 

If you're a beginner with personal computers, get the 
most understood magazine on computers, onComputing. 
And even if you're an experienced computer user, 
onComputing has the information you need in today's fast- 
growing personal computer market. 
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Get onto onComputing. Call 800-258-5485 



I traCompoUng Subscription Dept. P.O. Box 307, Martinsville, NJ 08836 

I DOMESTIC subscription rater 

] □ U.S. 1 yr. (4 issues) @ S8.50 □ Canada & Mexico, I yr. (4 issues) @ S 10.00 

■ FOREIGN (to expedite service, please remit in U.S. funds drawn on a US bank) 




□ Europe (and all other countries, except above), 1 Yr. @ $ 1 2.00 — surface delivery s 
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Harmonics? Here's a simple and inexpensive way to get rid of 

them. HERB FRIEDMAN, COMMUNICATIONS EDITOR 



THERE ARE VIRTUALLY NO NEW FRON- 

tiers left as far as the radio spectrum is 
concerned. It's no longer a matter of 
when devices would be introduced that 
could efficiently generate and amplify 
transmissions on the next higher slice of 
the spectrum but rather, it's where do we 
put everyone who wants to use the radio 
spectrum. 

Until recently, no one really cared 
where spurious signals from transmitters 
were going. Early spark-gap telegraph 
operators actually depended on their sig- 
nals taking up hundreds of kiloheru with 
sideband-splash, clicks, pops, and crack- 
les. How else was anyone to know they 
were on the air? When the interference 
got too bad (because more than two sta- 
tions were trying to operate within a half- 
megahertz of each other) the old Depart- 
ment of Commerce simply forced the 
CW operators to change from an AC 
high- voltage supply to DC. That created 
a thunderous crash of silence in which 
many stations could operate at the same 
time. 

As equipment improved, so did the 
rules tightening control of interference. 
But the harmonics of broadcasting sta- 
tions still fell in the VHP marine band, 
and FM stations couldn't have cared less 
about their harmonics because simply no 
one was operating at 170 MHz or higher. 
Radio amateurs had even less of a prob- 
lem because, until TV came along, their 
harmonics generally fell within their own 
bands. 

But today there's someone operating 
on virtually every frequency, and the gen- 
eral rule is that if your station is causing 
interference to the reception of any other 
station because of transmitter character- 
istics such as harmonics or spurious sig- 
nals, you either fix the problem or you 



shut down. It is never the other station's 
problem. {Even amateur and CB trans- 
mitters now have strict limitations on har- 
monic and spurious output.) 

Because of the need to squash all har- 
monics and spurious signals, many deep- 
notch filters that were formerly consid- 
ered oddball, have now become common- 
place in VHF and UHF transmitters. A 
good example of what to expect is the 
harmonic filter in Heathkit's model VF- 
7401 two meter scanning transceiver. 
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Figure 1 shows a schematic of this fil- 
ter. Components L306, C326, C327, 
C328, L307, C334 form a conventional 
low- pass filter used for harmonic suppres- 
sion. The problem is that the L-C filter 
doesn't provide adequate second harmon- 
ic suppression. To cascade standard L-C 
filters might cause more harm than good 
because RF tends to seek a free path 
around the coils and capacitors, and really 
loss- free L-C fillers are fairly expensive. 

One way to get an inexpensive, effec- 
tive filter is to short all, or actually most, 
of the RF to ground through a tuned line. 
That is precisely what's done in the VF- 
740! by a l A-wavelength transmission- 
line stub, shown in Fig, 1 just ahead of 



SOLID CAP RF-TIGHT 



RIGID COAX STUB 



RF-TIGHT JOINT 



RIGID COAX TRANSMISSION LINE 



FIG. 2 



antenna connector J 301. 

The stub is an electrical 'A-wavclength 
of shielded cable (coax) coiled within the 
transceiver. The center conductor is con- 
nected to the transmitter output at the 
junction of L307 and C334. The other 
end of the stub is shorted, with both the 
center conductor and shield connected to 
ground. 

If you recall, a 'A- wavelength stub is an 
impedance inverter. If one end is shorted, 
the other end appears as a high imped- 
ance. So, at the operating frequency, the 
stub actually does not exist in the circuit 
because it appears as a high impedance in 
parallel with the 50-ohm transmitter load 
(the antenna). 

At the second harmonic frequency, 
however, the stub is an electrical 'A-wave- 
length. Half-wavelength stubs are imped- 
ance repeaters, often called matching 
transformers. At the operating frequen- 
cy, what appears at one end also appears 
at the other. Thus if one end is a short- 
circuit, the other end appears as a short- 
circuit and the stub in Fig. 1 is actually a 
low-impedance path to ground for the 
second harmonic. 

Just because we can coil up a stub 
made of coax cable within a small cabinet 
doesn't mean we must always use flexible 
cable. For higher-power transmitters, rig- 
id transmission line can be used. A practi- 
cal example of what to expect is the filter 
used by FM stations whose harmonics 
interfere with UHF communications. 
Imagine if you will, an FM station with 
an assigned frequency of 91.3 MHz. Its 
fifth harmonic falls at 456,5 MHz, a fre- 
quency in the UHF spectrum used by 
police and fire departments, as well as 
land transportation systems such as taxi 
services. Now the fifth harmonic might 
not sound like much, but if the FM sta- 
tion is running from 10 to 20 kW on its 
assigned frequency, and its antenna is 
about one mile from, and on a direct line 
with, the antenna of a taxi service, it can 
create alt sorts of reception problems for 
taxis on the fringes of their service area. 
In an actual instance, the received fifth 
harmonic was 1.8 tiN at the antenna ter- 
minals of a UHF receiver. It "broke" the 
squelch continually and just about de- 
stroyed radio communications for the 
taxis. 

It might appear to be a contest between 

mismatched opponents, but remember 

the rule: If your gear creates interference 

it's your problem. The taxi service does 

continued on page 78 



Start learning and computing for only $129. 95 w ^ n a Netronics 8085-based 
computer kit. Then expand it in low-cost steps to a business/development system 
with 64k or more RAM, 8" floppy disk drives, hard disks and multi- terminal I/O. 

THE NEW EXPLORER/85 SYSTEM 

Special! Full 8" floppy, 64k system for less than the price of a mini! Only $ 1499.95! 

(Also available wired & lested, SI 799.951 



Imagine — for only $129.95 you can own the starling 
levefof ExpknfriGS. a computer that's expandable into 
full business/development capabilities — a computer 
that can be your beginner aystem, on OEM controller, 
or on IBM -formatted 8" disk small business system. 
From the First day you own ExplQrer/95. you begin 
computing on a significant level, and applying princi- 
ples discussed in leading computer magazines. Ex- 
plorer/85 features Ihe advanced Intel BOflS cpu, which 
is 100% compatible wilh the older BQBOA. IE offers on 
board S-10Q bus expansion, Microsoft BASIC in ROM, 
plus ins1a.nl conversion In mass storage disk memory 
with standard IBM -formal led 8" disks. All for only 

^^^IXL^^^t^Si "*•** ^w^toptoiwi fig*** 

Nbttottics hxphwtiriQS computer tind WW tormina!}. System fafiturcs 
floppy drive from ControJ Data CJnrp, r worlds Jtirgesf maker nf 
memory stonrxi" systems [nn| u hofrfjy bmnd!} 




our remarkable prices below for these and other, ac- 
cessories). With a Hess Keypad /display front panel. 
Level "A" can be programmed with nu need for a ter- 
minal, ideal for a controller. OEM. or a real low -cost 

start. 
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Level "A" is u 
mmpjete operating 
system, per fir: ja 
besjrnnere, fiuibJiyJsts. 
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U9? $129.95 



LEVEL "A" SPECIFICATIONS 
ExplorcW&S's Level "A" system features the advanced 
Intel BOBS cpu, an 3355 ROM wilh 2k deluxe monitor/ 
operating system, and an advanced 8155 RAM I/O . . . 
all on a single motherboard with room for RAM/ROM/ 
PROM/ EPROM and S-100 expansion, plus generous 
prototyping space. 

PC Board: Glass epoxy. plated through hales wilh 
snider mask. - I/O: Provisions for 25 pin (DBZ5) con- 
nector for terminal serial I/O, which can also support a 
paper 1ape reader - . cassette tape recorder input and 
output . . . cassette tape control outpul li-'D output 
indicator on SOD (serial output) line . . . printer inter- 
face (less drivers) . . . lolal of four 8-bit plus one 8- bit 
I/O ports. * Crystal Frequency: E.144 MHz. * Conlrol 
Switches: Reset and user jRST 7.5) interrupt . addi- 
lional provisions for RST 5,5, 6 5 and TRAP interrupts 
onboard. * Counter/Timer Programmable. 14-bit bi- 
nary - System RAM: 256 bytes located at FOOD, ideal 
for smaller systems and for use as ;in isolated slack 
area in expanded systems RAM expandable to 64K 
via S-100 bus or 4k on motherboard. 

System Monitor fTermiiiaJ Version): 2k bytes nf 
deluxe system monitor ROM located al FrtW. leaving 
efcfcfe free for user RAM/ ROM Features include tape 
load with labeling exo mine/change contents of 

memory insert data . . . warm start . examine and 
change all registers . , . single step with register display 
at each break point, a debuggingA raining feature go 
Id execution address . move blocks of memory from 
one location tit another till blocks of memory with a 
constant . . . display blocks of memory . automatic 
baud rate selection to 9600 baud . , variable display 
line length control 1 1-255 characters/line) . . chan- 
nehzed I/O monitor routine with 8-bit parallel output 
for high-speed printer . . serial console in and console 
out channel so thai monitor can communicate wilh I/O 
ports. 

System Monitor (Hex Keypad/Display Version fc 

Tape load with labeling tape dump with labeling 

DxamlneMiaugG contents nf memory . Insert data 

. , warm -start examine and i:han#e all registers . . . 
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Lnvd "A" 
With Hex 
Keypod/Dispkiy. 



single step with register display at each break point . 
go |o execution address. Level "A" in this version 
makes a period controller for industrial applications, 
and is programmed using the Nelrontcs Hex Keypad/ 
Display 11 is low cost* perfect for beginners, 
HEX KEYPAD/DISPLAY SPECIFICATIONS 
Calculator lyp*"? keypad with 24 system-defined and 16 
user-dcTmiHl keys. Six digit calculator-type display. 
Ihitl displays full address phis data as well as register 
and status information. 
LEVEL *'W f SPECIFICATIONS 
Level "B" provides the S-100 signals plus buffers/ 
drivers in support op to six S-100 bus boards, and in- 
cludes: address decoding for onboard 4k RAM expan* 
Sion selectable in 4k hlocks . . . address decoding for 
onboard 8k EPROM expansion selectable in Ok hlocks 
, address and data bus drivers for onboard expansion 
wai t si ale generator ( j umpe r selectable ) , to allow the 
use of slower memories . , two separate 5 volt regula- 
tor*. 

LEVEL "C" SPECIFICATIONS 
b:ve| C expands Lxpiorer/85 L s motherboard with a 
□ird cage, allowing you to plug up to six S-100 cards 
directly Inlo the motherboard. Both cage and card am 
neally contained inside Explorer's deluxe steel 
Cabinet Level "('" includes a sheet melnl snperalruc 
lure, lL .T-card. sold plated S-100 extension PC Ixtard 
that plug* into Ihe motherboard. |ust add required 
number of S-lOQ connectors. 
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LEVEL "D" SPECIFICATIONS 
Level "D n " provides 4k of RAM. power supply regula- 
tion, filtering decoupling components and sockets to 
expand your Explorer/85 memory In 4k (plus the origi- 




nal 256 bytes located in (he 8155A) The static RAM 
ran 1m; located anywhere from jlfn) lo EFFF in 4k 
blocks 

LEVEL "E" SPECIFICATIONS 
Level "E" adds sockets for 8k of EPROM to use the 
popular Intel 2716 or theTI 2516. II includes alt sockets, 
power supply regulator, heat sink. Filtering and decou- 
pling components. Sockets may also be used for 2k x S 
RAM IC's tallowing for up to 12k of onboard RAM). 
DISK DRIVE SPECIFICATIONS 

* flCONTTtOL DATA CORP • DafaMpackty «1.0lGfcy[« 
prat rasional drive (SD1 . B02.032 byte* f DDL 

■ LSI i i.ml:oi>r utifonnillcd 

■ Wninproirci ■ Access ilmn. 25ttb {one 

* Ringtpor double density trick |. 
DISK CONTROLLER/ I/O BOARD 
SPECIFICATIONS 



| Cont.tilsuptDfuurB"dnv« 
■ 1771 A LSI |SD] Floppy disk 
controller. 

* Onboard dntaiepiralar 
(IBMcompalibla) 

# SSertiJ 1/6 porta 

• ALLlotwcit In tliak syilniT! 
when system re«el 



itlka included 



• 271QPROM 
far us 

applications 

• Onboard crystal cent rolled. 

• Onboard HO baud rate 

icncralors to 9600 baud. 



* Double std«l PC board 

(glBBPDDKy.} 

DISK DRIVE CABINET/POWER SUPPLY 
4 Deluxe Heel cabinet with Individual power supply fur max- 
imum reliability and stability. 

ORDER A COORDINATED 
EXPLORER/85 APPLICATIONS 
PAR! 

Beginner s Fak {Save $26, ««) — Buy LeverA" fTtr- 
minal Version) with Monitor Source Listing and AP-1 
5- amp Power Supply: (regular price $199,95). now at 
SPECIAL PRICE: I169.9S plus post. & insur. 
Experimenter's Pak II {Save $53.49!} — Buy Level 
"A" {Hex Keypad /Display Version) wilh Hex 
Keypad/Display. Intel 80S5 User Manual, Level "A" 
Hex Monitor Source Listing, and AP-1 5-amp Power 
Supplr {regular price 5279.35}. all at SPECIAL 
PRICE: 1219,95 plus post, ft insur. 
Special Microsoft BASIC Pak (Save $103.00! | — In- 
cludes Level L A ,h (Terminal Version), Level "B'\ 
Level "D" [4k RAM). Level "E n . Sk Microsoft in 
ROM, Intel BOSS User Manual. Level "A" Monitor 
Source Listing, and AP-1 5-amp Power Supply: {regu- 
lar price $439.70), now yours at SPECIAL PRICE: 
$329.95 plus post. & insur 

ADD A TERMINAL WITH CABINET, 
GET A FREE RF MODULATOR: Save 
over $114 at this SPECIAL PRICE: $499.95 
plus post. & insur. 
Special B" Disk Edition Explorer/95 (Save over 5104!) 
- — Includes disk-version Level "A". Level "B". two 
H-too connectors and brackets, disk controller. 64k 
RAM. AP-1 5-amp powcrsupply. Explorer/65 deluxe 
steel cabinet, cabinet fan. B" SD/DD disk drive from 
famous CONTROL DATA CORF, (not a hobby 
brand!), drive cabinet with power supply, and drive 
cable set-up for two drives, This package includes 
everything but terminal and printers (sec coupon for 
them). Regular price 51630.30. ail yours in kit at 
SPECIAL PRICE 51499.95 plus post, ft insur. Wired 
and lesled, only $1799.95. 

Special! Complete Bosiness Software Pak (Save 
SG2S.0O!| — Includes CP/M 2.0. Microsoft BASIC. 
General Ledger. Accnonls Receivable. Atxounls 
Payable. Payroll Package: {regu1nrprtcfiSia£5) yours 
now at SPECIAL PRICE: $699.95. 



Please send (he tlcms checked below' 

Q Eiplorer/flSLeW*"A H klH TWmmiil vWuiinl SI2B.95p]ns 

$H pott & limit 

G Explorer/ 95 Level 'Willi I Hex Keypad/Display \fersloo) 

S 129.95 plus $3 fHJ'il ftliuur 
~ Bk Microsoft BJlSlC.)n«^wiii'i.ir* b fM'BSptislrinhl 
H BkMlcroson BASIC in ROmdHreqtHn^l^vi'k n D and 

"'£">. SS&95 plus £2 post . A insur 
D level "»■' (5- 100| kit 549.95 plus 52 nosl A Inut 
O level "C" {5- 100 6-card enpander) Idi £39.95 pit n 5^ |k at 

A in 1 ; 1 .: i 
□ Level "D" |+k RAM} Ul 5694)5 plus 52 pu*l h miur 
G Level "E" (EPROM/R0M| Ml 55.95 p\i* riut pfth 
G DeluieSteeJ Catknrt fur Explowx/85 54995 plus $3 past 
A msur 

D Fan F«r Ciihrni!! . 5lSJ»plus51i .50 yxssi i in^ur. 
G ASCII Kevbqard l^mpotn- TerminaJ kit: fmuam a hill V'h 
tihar-icti'r y[. uftl fast- full CUDOC uonlrul. 75 nhrn vidit* 
cnitpul: conveiiibl? in Irtmlnt uutput. s*^r*iliihlc baud rale 
$$23l-Car2S\trm 1;u 32 or 64 Aaraclia: by IflUnefcainats 
and Ciin he used wnh fllthnr a C HT mr 3 n ilb r or a ' (V iBt (If y\ iu 
hlivean RF mutiulaturf . . $149.95 plus £1.00 post A insur 
□ Deluxe Steel Cabinet Uh ASCII k^vlboanUiermuial 
£19.95 plu> $2 5Dpml. & insur 
D NewlTenninilJMopilor^Sef 1 phuiui Sam4feaiun>s asabovr 
I'M i -pi 12' monHiirwilbktrvboard ■±w} ii'rrmn-jl is in deliuw 
linflks cabbwt kit S399l95 plus $7 post fi insur 
G Hflidllne terminal: Our prm^Umlow toqnute— CALLUS 
; lear -Winter termliuls. r printers: Our prions loo low to quote 

CALLUS 

WeiKe>pad.ttspliiykil SflB.95plus 5^ paw ft irmir 



P AP-1 Pouer Supply kit fcSV B Samps] mdeluxi^i4i4uihinet 

539-95 n I mi S3 pcisl A insur 
G Cold Plated S- 100 Bus Coftnettnts S4.55 ^.n h pttstpnkl 

Z KF Modulator Id I (all i nvs y< tu ki usn yt mrTVm 'I OS nv. i rill i ir I 

IbkBAMWliS l'Jjiii-..irili'\p.i:iii*; h.^lkl $199,95 plus £Z 

piisT A miur 
G 32k BAM til 5299.95 plus 52 jw kI A mw 
G 48k RAM Wl 5399,95 plus 52 pr^l A insur 
G 94k RAM kit 5499195 plus £2 piwi A insur 
G I6t RAM Eipanslon kit Hit expand ony nf tho nlmvr in lflk 

blocluup Iu Mk] $99,95 plu 1 ; S^l pust A insur tdch 
] Intel 9085 cpu Users 1 Wanuat 57.59 pjsipiiid 
C 12" Video AtonJIoc i mMI li Kindwicttfil SI 39.95 plus 5s 

pjisl A msur 
D Bcfllruicr's Pakisi-f nlwivcl 5169,95 plus 54 must A Insui 

□ KYpprfnrolert Pak fien pbovtt] $219,95 plus si> post A 

IllSUT. 

G Special MtcrusotT BASIC Pak Without Terminal (Mvahmr) 

$529,95 plus 57 pim A insur. 
O S.imr as above, plus ASQt keyboad icrmlnal with Cabinet. 

Gel Free RF Modulator [am a In ivti J $499,95 s 1 1 uv 5 to \v -m 

A insur 

□ Special 8 LHsk Edition ExptorcrtBSlsivahuvi'l $1499.95 
■plus 52il] |K.wr A insur 

"j Hired ATcsled 51799.93 plu^ 526 posl *r in^ur 
: : Erira 8 fDC Floppy Drives «99.95pLus$]2pisi ftlmur. 

" Cabinet ft Power Supply im Drive 569.93 plus 53 post A 
insur 
D Bflve Cable Set-up lor Tm Drives $25 plus Si 50 pusl A 

tniiiir 



SI99.95iflus$^pcftl 
nbwn) 



G DlskConlrolter Boaril Wlh 10 Ports 

A insur 

D Special: Cnmplele Business Sortware l^tk |s< 

$690,96 pi)stpi) ill 
SOLD KF.PARATULY 

n CPm 1.4 . tl00pmrp.ml 

H CPM 2JO SI50pi.stpimi 

O Mcrosofl BASIC $1 25 i m ,m paid 
"l inlLH 8085 cpu user Manual $7.50 postpaid, 
D level "A" Monitor Source Usllng 525 p: ntl pan I 

f^onltomlel UiA- Credit Card Buyers Outside Conncrticut ^ 
CALL TOLL FREE: 800-243-7428 % 
A.« i si , i n i ; i > i ;. i II ( 2(1.1 1 :rrl - 837S ~ 

Tulnl Encltrecil (Cunn res. ndd sales lax] S 

Paid By: 

D Personal Chrak Q Ciishitir's Ch,ii;k/M»iM!v Onltir 

DVISA DMaslerChaij,e|BankNu ) 

Accl.Nn. Exp. Data 

Signature - 

PrinI 

Na mi' . . 

Address . 

City 

Slali! 

p^ NETRONICS Research & Development Ltd. 

ISA 333 Litchfield Road, New Mlllord. IT QG77G 



.Zip- 



> 

O 

a 
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INTERNATIONAL FM-2400CH 



FREQUENCY METER FOR 

TESTING MOBILE TRANSMITTERS 

AND RECEIVERS 

Portable ■ Solid State ■ Rechargeable Batteries 



The FM-2400CH provides an accu- 
rate frequency standard for testing 
and adjustment of mobile Iranstnit- 
ters and receivers at predetermined 
frequencies. 

The FM-2400CH with its extended 
range covers 25 to 1000 MHz. 

The frequencies can be those of the 
radio frequency channels of opera- 
tion and/or the intermediate frequen- 




cies of the receiver between 5 MHz 
and 40 MHz. 

Frequency stability: =.0005% from 
+ 50° to + 104*F. 

Frequency stability with built-in ther- 
mometer and temperature corrected 
charts: -.00025% from +25° to 
+ 125° (.000125% special 450 MHz 
crystals available). 

■ Tests Predetermined Frequen- 
cies 25 to 1000 MHz 

■ Extended Flange Covers 950 
MHz Band 

■ Pin Diode Attenuator tor Full 
Range Coverage as Signal 
Generator 

■ Measures FM Deviation 



FM-24O0CH (meter only) $690.49 

RF crystals (with temperature 
correction) $28.89 ea 

RF crystals (less temperature 

correction) $21.92ea. 

crystals catalog price 



Write for catalog 



DEDOD 



MTWUIKINM. CBYSTill. BFO. CO.. IMC. 
to North lH ftlahorn* Crty Ota 73103 
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DON'T 
FORGET 




USE 

YOUR 

READER 

SERVICE 
CARD 



COMMUNICATIONS CORNER 

continued from page 76 

not shut down or change frequency (the 
FCC did not permit a change). But the 
FM station must eliminate the interfer- 
ence or shut down. The fact that the FCC 
might have made a mistake in assigning a 
UHF channel located close lo the FM 
station, and directly on the fifth harmon- 
ic, has nothing whatsoever to do with it 
The fifth harmonic goes or else! 

This problem can be handled by a stub 
serving as a harmonic filter. Figure 2 
shows how it's done. The transmission 
line is a 50.5 ohm 3-inch rigid line that 
resembles a large pipe. The center con- 
ductor is copper tubing, approximately 
Vj-ineh in diameter. A filter, of the same 
material and construction as the trans- 
mission line, is soldered to the line and its 
shield and the center conductor are short- 
circuited at the end by a solid air-tight 
cap so thai there are no breaks Tor the RF 
lo escape. What we end up with is a 
grounded, fully shielded, stub. The effec- 
tive attenuation is about 60 to SO dB. 

As the spectrum reaches saturation on 
a continuing basis, the need for, and use 
of, deep-notch filters will become more 
commonplace. Keep this in mind the next 
time you're working on a transmitter of 
any sort. The little piece of extra trans- 
mission line just might be the filter that 
allows the rig to stay on the air. R-E 
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DMM+Vari-Pitch+Logi-Trax= MX-333 

World's Fastest Troubleshooter 



e 



Model 
Model 331 



• 0.1 % Basic Accuracy 

• LCD Display In Unique 
Wide Vue Case 

• Uses Single 9V Battery 

• Compact Size. Rugged 
Construction 



• Overload Protection 

• Exclusive VARI-PITCH 
Audible Output (MX333) 

• Fast LOGI-TRAK Logic 
Function (MX333) 

• 20Q Range (MX333) 



plus these popular sellers in stock and available for immediate delivery. 




Compact Video Generator 

• Video output lor VTR, CCTV 
and monitor applications 

• Adjustable RF. channel 2-t 

• 1 1 roc* stable patterns* 10 
step gray scale staircase • 3 
bar and 1 bar gated rainbows 
» Adjustable chroma levels 

f0> i sosj • Crystal controlled 
enroma and timing oscillators 
for stability from 20 to 1 85 

• Rugged hign impact 
thermoplastic case and 
protective cover 

Model 240 




Pocket SemlGonducter Analyzer 

* Automatic "hanrJs-otf 
operation — Uees both hands 
for Troubleshooting • Instanl 
GOOD-BAD ana I y sis 
incJuOmg LEAKAGE — of 
NPNs PNPs. FETs diodes & 
SCR's, in or ouT' of ■circuit 

* Rugged, all solid state — no 
moving parts • Compact 
polypropylene case • Will nor 
damage transistors, diodes or 
circuits under lest ■ Powered 
by 2 sld 9 V batler Efts (not inc \ 

Model 216 




LCD Digital Multimeter 

• Automatic polarity zero and 
overrange indication 

* Easy-KwiMtf ' .- high L C 

display 

• ' ; year baltery life in Typical use 

• 12oj including gv bulimy 

* Wilh stands -l ft drop wiln-rjul 
lass nl accuracy 

* Automatic decimal pom built 
jn low battery indicator diode 
and transistor testing 
capability {LX30-* onlyi 

LX 304 LX 303 



§ 



Order with Confidence and get the Fordham Advanta ge! 

MLPrices TOLL FREE 

(800)645-9518 

* ' mWY Slate calHMfil 752-0050 




VISA' 



in N V Slate call 1 5161 752-0050 



855 Conklm St. Farmingdale. N.Y. 11735 



■ Master Charge 

■ Bank American! 

■ VISA • COD 

■ Money Order 

■ Check 
COD'S extra 



4 
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PMCSO 




When PMC-80 was firsl 
introduced to the United States. 
the response was overwhelming! 
The Computer World was 
ASTONISHED at the QUALITY, 
as well as the PRICE. In fact, the 
PMC-80 has almost all the 
features of America's best selling 
computer, the TRS-80, but with a 
price tag of $200.00 less! 
(SIMUTEK'S price is $250.00 less!) 
Microsoft's Level II Basic and 
1 6K Memory. 

Another reason for all the commotion 
is that the PMC-80 uses the same, easy to 
learn, LEVEL II BASIC language that the 
TRS-80 uses! What does this mean? It 
means that the PMC-80 can run all the 
1000's of programs that have been 
written for the TRS-80 Level II. 16K 
computer! Some of the programs available 
include: Flight simulation. World Champion 
Chess program, Scores of educational and 
business programs. Word processing 
programs and hundreds of other games 
and simulations. 
The PMC-80 is expandable! 

Your PMC-80 is ready to grow with 
your needs. Using a special cable, 
available from Simutek for $35.00. it may 
be connected to Radio Shack's Expansion 
interface, to give you up to 48,000 
characters of memory, up to 4 disk drives, 
addition of a telephone communication 
system, Voice Synthesizer, various printers, 
a real time clock, as well as plotters and 
other neat interfaces! As your skills with 
the PMC-80 improve, you're sure to want 
some of the ADD-ON's described above. 
(And these are just a few') 
Save Money! Use your own 
television! 

The PMC-80 has a built in RF 
MODULATOR so you can use your black 
and white or color TV for a VIDEO 
MONITOR! A simple hook-up to your 
television's antenna connector, makes 
channel 3 your computer's video channel. 
Special Introductory Offer: 
25 Free Programs 

SIMUTEK, a leading innovator in Home 
Computer Software, is making a 
SPECTACULAR INTRODUCTORY OFFER 




Compariso 


n Chart 


F»tur*a PMC -BO 


TFtS-SO 


Microsoft' s Fantastic 






Level II Basic 


Ves 


Yes 


Full I2B x 48 Graphics 


Yes 


Yes 


16.000 cliaraclers memory 


Yes 


Yes 


Tape recorder lor storing 






or retrieving programs 


Yes 


Yes 


Use your own TV (Save 5S) 


Yes 


No 


Expandable 10 48,000 






characters ol 






in computer memory 


Yes 


Yes 


Use TRS-flO 






expansion interface 


Yes 


Yes 


Espandatle to 4 (loppy 






dish drives 






(over 100,000 characters ol 






storage on each onei) 


Yes 


Yes 


Telephone Communicaiicns 






available connect lo large 






computers/esecironic mail etc 


Yes 


Yes 


IDOO's at ready made pro- 






grams availole for 






"educalionar and "scienlitiC 






applications 7 


Yes 


Yes 


Printers available 


Yes 


Yes 


High SpeeO ZOO CPU 


Yes 


Yes 


interlace available lor 






controlling lighls and 






appliances m home 


Yes 


Yes 


Rfttail Price S645.00 


$849.00 



to people that ORDER the PMC-80 NOW 
With each purchase, we will give 25 FREE 
HOME COMPUTER PROGRAMS! Some of 
these include: Home Amortization tables 
program. Loan payment programs, 
Depreciation rate program. Interest table 
program, Annuity and Investment 
calculation programs as well as these 
great animated games: GRAPHIC-TREK 
2000: Command the Enterprise!, INVASION 
WORG . Stop the invading marauders from 
space before they take over earth! You 
command Earth's forces of androids, 
space fighters, laser guns etc., against the 
enemy's robots, saucers, proton 
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destroyers, etc!. STAR WARS: Fly 
your space fighter into the Death 
Star to destroy it! But watch out, 
Darth Vader doesn't like you 1 . 
SPACE TARGET: A fantastic ani- 
mated arcade game of skill and 
daring!, SAUCERS: Can you win 
win the coveted Medal of Honor? 
Here's what you get: 
The PMC-80 microcomputer with 
16.000 characters of "In Computer 
Memory", Microsoft's Level II Basic (built 
into the computer}, a cassette player for 
storing or retrieving programs or data 
(cassette player is built into the computer!). 
an RF Modulator for connecting the 
PMC-80 to your television set, 25 FREE 
programs so you start using your computer 
immediately, complete instruction manual, 
learning manual and owners manual so 
you can begin writing your own programs 
right away 1 

Best of all, you have the chance to use 
the PMC-80 in your own home before 
making your final commitment! Keep it for 
two weeks, If, for any reason you decide 
not to become a PMC-80 owner simply 
send it back, (in new condition please), 
and we will promptly refund the full 
amount, including your delivery charge! 



Credit card holders may use our 
TOLL FREE NUMBER. Or send check 
for $595.00 plus $6.00 delivery. 
(Arizona residents add $35.50 state 
tax). Please mention this magazine 
(No tax on out of state orders) 

Call Toll Free 
800-528-1149 

In Arizona call 602-886-5880 Collect 



9881 E Skyview Drive 
Tucson, AZ 85710 

:nSBC ■ ' .upmarket RadoShacx. 



> 

o 
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I fact: 
a Shure stylus 
is a sound 
investment 

A new stylus (needle) can 
actually save you money, Even 
a precision crafted diamond 
stylus eventually wears out. and 
a worn or broken stylus tip can 
damage your records in a 
single play! Protect your 
records by checking your stylus 
at least once a year Your Shure 
dealer can inspect it. and if 
necessary, replace your stylus 
with a Genuine Shure 
replacement stylus that will 
bring your cartridge right back 
to its original specifications. 




FREE! Shure 
Music-Lovers 
Stylus Guide 

Cartridges don't wear out: styli do! 
This and many other helpful facts 
are discussed in a new pamphlet 
recently prepared by Shure. It 
includes everything you need to 
know to keep your Shure cartridge 
in perfect operating order It even 
contains details on how you can 
improve the performance of some 
Shure cartridges beyond their 
original specifications To get your 
copy, stop in at your Shure dealer 
orwritetoShureat the address 
listed below and ask for AL633. 



GENUINE 



Sh ILJFR 



Shure Brothers Inc., 222 Hartrey Ave. 

Evanston, II 60204 

In Canada: A. C. Slmmonds & Sons Limited 

Outside the U.S. Or Canada, write to 

Shure Brothers Inc., Attn: Dept. J6 

tor information on your local Shure distributor. 

Manufacturers of high fidelity components, 

microphones. Sound systems and related 

circuitry. 



More information on radio products is available. Use the 
Free Information Card inside the back cover. 



NEW 6.14 dBi GAIN omni-directional CB antenna, 
the Sigma IV, gives CB'ers the ability to transmit 
and receive farther than ever thought possible 
with an omni-dlrectional antenna. Excellent 
bandwidth provides for a 1.1:1 SWR at resonance 
with 1.5:1 or better over all 40 channels. Unlike 
conventional bottom-radiating antennas, the Sig- 
ma Eradiates the majority of the signal from high 
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up on the antenna, giving an extra boost In per- 
formance. The antenna may even be mounted at 
ground-level— there's no need for tower or mast 
mounting to achieve excellence. The Sigma IV 
has an RF safety factor of 2,000 watts. Cost Is 
$29.95. — Avanti Research and Development, 
Inc., 340 Stewart Avenue, Addlsion, IL 60101. 

TRANSCEIVER, OMNI-C Series, model 546. cov- 
ers bands from 160 through 10 meters and has all 
nine high-frequency bands, with crystals included 
for seven of the nine bands. It features a three- 
mode, two-range offset-tuning capability with a 
choice of offset tuning for the receiver, transmit- 
ter, or combined transceiver. Switching is provid- 
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ed for selecting the standard 8-pole 2.4 kHz SSB 
filter, the optional 1.8 kHz 8-pole SSB filter, the 
optional 250-Hz or 500-Hz 8-pole CW filters, cas- 
cading them for 18 poles of filtering, or placing 
them in the signal path along with 450 and 150 Hz 
active audio filters. The OMNS-C also has "hang" 
AGC and a standard noise blanker. Price is 
$1189.— TEN-TEC, Inc., Highway 411 E., Sevler- 
vllle, TN 37862. 

TRANSMITTER KIT, model 1750 Meter Trans- 
mitter, for the 160 to 190 kHz experimenter's 
band. Operation at one-watt input power and 
with a 50-foot maximum antenna length is al- 
lowed by the FCC with no license required. The 
transmitter has two parts: The main assembly 
contains the frequency generator, power supply, 
and control panel, and is located at the operating 
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position. The antenna-tuning assembly mounts at 
the base ol the antenna. The transmitter Is lor 
CW operation but can easily be converted to AM. 
Wiring of the kit takes about an hour using simple 
tools. Complete assembly and operating Instruc- 
tions are included. Suggested retail price is 
$145— Palomar Engineers, Box 455, Escondido, 
CA 92025. 

MAGNET MOUNT, modal K-350, comprises a 
heavy-duty, professional-grade magnet base with 
pre-assembled RG-56U cable and fittings to 
accommodate virtually all standard base-loaded 
or low-profile whips. The assembly will accommo- 
date either Vi-24 threadbase-loaded whips or, 
with an adapter (furnished), tVi-18 thread. Cable 
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length is 12 feet, ample for rooftop vehicle Instal- 
lations, and is furnished with a pre-assembled 
PL-259 standard RF connector. The suggested 
retail price Is $28.75— The Antenna Specialists 
Co., Professional Division, 1234 Euclid Ave., 
Cleveland, OH 44106. 

AUTOMATIC ANTENNA TUNER, Auto Track 
model AT25QQ Is tor use with amateur, commer- 
cial, and government communications systems. It 
can handle power In excess of 2500 PEP over a 
frequency range continuous from 3 to 30 MHz, 
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and the average automatic tune-up time is 15 

seconds. Front-panel switch positions permit use 

continued on page 82 




1^ NOT A KIT 



NEW... 



LOW COST CAPACITANCE 
METER MODULE!! 



u»mbl*d and 
teited . . + for only 



■li.BiaBcecIFonics 



$ 



48 



HMfl^ 
Mfi — 



Ai < Connect this high-quality Albia Capacitance Meter Module 

5jg Model DM-8 to your digital multimeter and turn it into a 

Digital Capacitance Meter — the low cost wayl 

— Push to read range (button) from 1 pf to 20,000 uF. 

— Zero calibration control 

INSTANT QflDER — ln one easv t0 use - self-contained package 
..._««.. ...a.. ~~ Battery powered (with "push to read" battery saver) 
I N Ffl RMA n N 

belqw! IN STOCK! IMMEDIATE DELIVERY! 



n h up mouu 



LOW COST HIGH FREQUENCY COUNTER 



8 Digit High Frequency Counter is 

m ■ 



The Albia Model DM-7. 

easy to use, switch selectable time base input by a single 

BNC, nothing to build — nothing more to buy! 

-5 Hz to 550 MHz 

— 8 big easy-to-read .43" high intensity LED display 

— Crystal (±3 ppm @ 25"C) controlled 0,1 or 1.0 sec. gate times 

— Convenient benchtop size (7"x10"x3") 
durable attractive case 



NEVER BEFORE AT THIS 
LOW PRICE 



* 
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COMPLETELY ASSEMBLED • PRE-CALIBRATED • PRE-TESTED 



NOT A 
KIT 




NEW ALBIA DESIGN-MATE 
CIRCUIT DESIGNER 

Albia Quality Hardware — your ideas — not a kit — pre- 
wired pre-tesied — don't lei (his price fool you, this is a 
high quality, high IC capacity. porEabla sell-contained 
circuit designer — includes; 

— Control switches and buffered LED logic indicators. 

— Plug in your IG s into sglderless breadboards* Me in 
power and ground, connect your logic switches and 

LED indicators — FAST. EASY TO USE! 

— All interconnections between LED a, 
switches, and circuits via 22-26 solid wire. 

— Self-powered, in one compact, good look' 
ing and durable carrying case, 

— I dea I for home ex peri me n Is. the la boratory 
and students, 

— Battery (4 1 % Voll C cells') or AC powered 
provides economical bench use or 

convenienl portable use. 
Available in two models. 



INSTANT ORDER 

INFORMATION 

BELQW! 



Albia Model DM-5A 
containing 4 LEDs 

and 4 logic switches 



Albia Model DM-6 
contains 3 LEDs and 
S logic switches 
'Batteries not included. 



$ 49 9 
$ 64 95 
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ALBIA'S ECONOMY DIGITAL 

DM-9 MULTI-LOGIC 
COMPATIBLE 5-1 5VDC PROBE 

The features are many on this qua- 
lity Albia test instrument; will de- 
tect low repeat rate pulses (up to 
1,5 MHz); detects low, high or 
pulsed logic levels with a mini- 
mum detectable pulse width of 300 
nsec. Easy-to- 
interpret 3 LED ■ 
readout. Built-in S1CQH 
over-voltage r ^B%vw 

and reverse 
polarity 
protection. 
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IMMEDIATE DELIVERY ... NOT A KIT 

ALBIA EXTERNAL REGULATED, 
SHORT PROOF ADAPTER 



Model DM-5B, supplies 
up to 300 MilliAmps at 
5V, saves batteries . . . ONLY 



$1095 
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REGULATED TRIPLE POWER SUPPLY 

BARGAIN PRICED ALBIA MODEL DM-6 

A fully assembled and tested power supply that 
provides a solid, fully wired triple power supply 
including fixed 5V @ 1 Amp, 5V to 1 5V @ 0.5 Amp, 
and — 5Vto— 15V @ 0.5 Amp — all supplies regulated, 
short proof. Each supply has short indicator LED. 
Complete and ready for use in a durable 
(8"x6"x3 1 /2") metal case. 
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FREE!! 

BIG 
1981 SALE 
CATALOG 

42 pages of 

exciting 

bargains! 

Send today!! 



[albia satisfa 
hmm jwarbamty: 




SATISFACTION lf for an ^ reason - whatsoever you are not completely 
satisfied with your purchase, return it withfn 30 days of 
purchase date for a full refund — it's as simple as that! 



soever you are not completely J 
tase, return it withfn 30 days of j 
refund — it's as simple as that! J 



FOR FAST AND DEPENDABLE DELIVERY SERVICE 
CALL TOLL FREE: 1- 



-800-243-6953 i'r£i& 
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WE MEEPJ MUTE) CHMSE. *IM Mt ME) CREDIT CMOS 

ALBIA ELECTRONICS INC 

24 Albia St. • New Haven, CT 065 12 




FREE ALBIA 

■TEMPLATE" 

WITH EVERY 

ORDER RECEIVED 

by March 25, 1 981 
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CB 
CB standard 
2 meter 
Scanners 
Amateur Bands 
\0 ' General communication 
jT\X» industry 
yv^« Marine vhf 

• Micro processor crystals 

send w for our latest catalog, write or 
pnone for more aetalis. 




Ft. Myers, Florida 33906 
an phones (813) 956-2397 
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RADIO PRODUCTS 

continued from page 80 



of three coaxial antenna outputs, one long-wire 
antenna, and one coaxial tuner bypass. The 
impedance is 10-300 ohms. A direct-reading 
SWR meter on the front panel is calibrated from 
1.1 to infinity. ' 

The front-panel power meter displays RMS 
power with continuous (CW) carrier and automat- 
ically displays the peak power when In the SS8 
mode In ranges of 0-250 W and 0-2500 W. 

The price of the model AT250Q Is $698.00. 
—Bell Industrie., J. W. Miller Division, 19070 
Reyes Ave., P.O. Box 5825. Compton, CA 
90224. 

VARIABLE FILTER, the Varitilter can be set to 
maximize one signal (peaking) or to minimize an 
Interfering signal (notching); it works with CW 
(Morse), single-sideband, and AM signals, with- 
out ringing, oscillation, or instability. The band- 
width is variable from under 30 Hz to over 1 kHz. 
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The Varifilter has its own Interna! power supply, 
which is switch able from 1 1 5 to 230 VAC. and can 
also run from 12 to 18 VDC. Each unit has a tun- 
ing eye that lets the operator see when he has 
filtered the signal he warns to. 

The Varifllter is priced at $139,95.— Kant ron- 
ics, 1202 E. 23rd Street. Lawrence, KS 66044. 



UNICORN- 

conti fitted from page 66 



et. Table 2 will also help you with that. 

Because it is possible to insert the 
boards into the sockets backwards, we 
recommend that you use a marker pen or 
nail polish to indicate the finger- 1 edge of 
the board and the pin-1 end of the socket, 
[f the boards are removed and then 
replaced, lining up the marks will prevent 
embarrassing accidents. 

Things to come 

Because the radio/computer-control 
section of the robot involves so many 
parts, it is impossible to present every- 
thing in one section and make the transi- 
tion from a cable- con trolled robot to a 
radio-controlled one in a single jump. 

The circuit described here, though, can 
be checked out by disconnecting the 
switches in the command console from 
the 1 2-voll supply, and providing them 
with five volts, instead. The motor and 
solenoid wiring inside the robot, which 
has served us well, can now be connected 
to the relays via the pins on the relay- 
board socket. Refer to Tables 1 and 3 in 
Part 7. The five-volts from the command- 
console switches can now be supplied, via 
the existing umbilical cable. 

Next month we'll present the radio- 
control tone-encoding and decoding cir- 
cuits, and Unicorn- 1 will be able to cut its 
apron strings. R-E 
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Electronics Paperback Book Club 

Quality Paperbacks at Affordable Prices 



n $15 for a 15% discount 

rve checked off the book I want FREE and have included my 



$15 membership fee. I understand that this fee makes me a 
member of your book club for one year and that during that time 
I can order as many books as I want and deduct 1 5% from the list 
price. 



n $29 for m 20% discount 

rve checked off the free book and have enclosed my $25 mem- 
bership lee. I understand that this fee makes me a member of 
your book club for one year and that during that time I can order 
as many books as I want and deduct 20% from the list price, I 
further understand that I can use my $25 membership fee as a 
credit toward future purchases. 
□ CASH NOW I've checked off the books that I want to buy. 



To order from this ad: Check off the books you want. Total the prices. Add 
in 25e per book for shipping. NY State residents add Sates Tax. Total it up, 
enclose your check and mail. 

□ 1 st Book of Hi-Fi Loudspeaker Enclosures $2.75 

□ Radio Circuits Using IC's $3.50 
O Single IC Projects $3.95 

H IC 555 Projects (Expanded Edition) $4.50 

Q Handbook Of IC Equivalents and Substitutes $1.95 

□ First Book Of Diode Characteristics, Equivalents & Substitutes $2.95 
Ij A Practical Introduction to Digital IC's $2.95 

□ Beginners Guide To Building Electronic Projects $3,50 

□ Essential Theory For the Electronics Hobbyist $3.50 

] 1st Book Of Transistor Equivalents and Substitutes $1.95 

□ 2nd Book Of Transistor Equivalents and Substitutes $2.95 
3 How To Build Your Own Metal & Treasure Locators $2.95 



□ Electronic Test Equipment Construction $4.50 
Q 52 Projects Using The 741 $2,95 

n 28 Tested Transistor Projects $3.50 

Q Electronic Calculator Users Handbook $2.95 

□ Handbook Of IC Audio Preamp and Power Amp Construction $3-25 

□ 50 Circuits Using Germanium Silicon and Zener Diodes $2.25 

□ 50 Projects using Relays SCR's and Triacs $2.95 

□ 50 FET (Field Effect Transistor) Projects $3.50 

3 Digital IC Equivalents and Pin Connections $6.95 

□ Linear IC Equivalents and Pin Connections $6.95 

□ 50 Simple LED Circuits $2.25 

□ How To Make Walkie-Taikies $3.50 

□ Popular Electronic Projects $3.50 

□ Electronic Music and Creative Tape Recording $3,50 
Q Projects In Opto Electronics $3.50 
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ORDERING INFORMATION 

How many books have you ordered . . 

Total Price — 

Shipping and Handling 

(60c 1 or 2 books. 2Se each addl.) 
Subtotal 

Sales Tax (NY State Residents only) . . 

Total Enclosed 



MAIL TO: 

ELECTRONIC TECHNOLOGY TODAY INC. 

17 Slate Lane, Central Islip, NY 11722 

No Canadian Orders 



Signature . 
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Address _ 
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_ State. 



^Zip_ 



LASER VIDEODISC 

continued from page 69 



Demodulator I module. The output of 
that demodulator is the left-channel 
audio signal in the case of a stereo-en- 
coded disc. That left-audio signal is ap- 
plied to the an electronic switch on the 
Sound Demodulator I module. The 2.8- 
MHz FM demodulator on the other 
sound module also receives the sound- 
FM signal and the demodulated right- 
channel audio signal is also applied to 
an electronic switch. Each switch is 
controlled by a DC voltage to mute the 
respective sound channel. The switches 
are shown in their normal position, 
with neither channel muted. In addition 
to passing through the electronic switch 
and out to the left-audio output jack, 
the left-audio signal passes through pin 
7 of the module and into the adder cir- 
cuit on the second-channel module. 
The right-channel audio signal is also 
applied to that adder circuit so that the 
output of the adder is an L+R audio 



Dropout detection circuit 

The 8.1-MHz video-FM signal from 
the high-frequency processor module is 
applied to the 8.1 -MHz video FM 
amplifier through pin 3 on the Dropout 
Detector Module, as shown in Fig. 6. 
The trap removes any residual 2.3-MHz 
signal present at that point from the 
sound carrier. The amplifier supplies 
two outputs: one at pin 15 and one at 
pin 17. The latter output passes through 
a 64-microsecond delay line and is 
therefore delayed by the time it takes 
for one horizontal-scan line to occur. 

The undelayed video FM is applied 
to the Dropout Detector. The output of 
that stage is a voltage at pin 7. If the 
high-frequency signal drops out mo- 
mentarily, the pin-7 output goes to 5 
volts DC. The drop-out adjust potenti- 
ometer R3024 sets the actual amount of 
time the high frequency must be absent 
before the detector responds. That out- 
put at pin 7 is called the High Frequency 
Identification voltage because the DC- 
voltage level is an identification of 
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FIG. S — A COMPOSITE video signal Is supplied to the reference control and ttie video processor 
modules. 



signal. That sum signal is applied to the 
RF modulator to modulate the sound- 
carrier portion of the VHF (Channel 3 
or 4) signal. 

If the left channel is muted at the 
front panel of the player, the voltage at 
pin 15 of Sound Demodulator 1 module 
goes high (to 5 volts) and switches the 
electronic switch to position B. The 
left-audio signal now goes nowhere, 
while the right-audio signal is passed to 
the left-audio out jack and, through pin 
7, to the adder. Thus, the right-channel 
audio signal is present at both adder in- 
puts and at both rear-panel audio-out- 
put jacks. 



whether or not high frequency is present. 
That identification voltage is used later 
on in other circuits. 

The video-FM and the delayed video- 
FM signals are each applied to a de- 
modulator module as shown in Fig, 7. 
Video Demodulator I module receives 
the undelayed video-FM signal and ap- 
plies it to the demodulator stage at pin 
15. The composite video output of the 
demodulator is present at a test point 
on pin 1 and is applied to a video 
amplifier. That amplifier has a fre- 
quency response out of 4,2 MHz. The 
gain of the amplifier is controlled by 
continued on page 108 




NOW YOU 
CAN BUILD 
YOURSELF 

AN 
ORCHESTRA 



The most advanced — moit versatile organ 
you ever dreamed of is now within most 
everyone's reach . . . because you build It 
yourself the exclusive WERSI way. 

Expand your instrument according to 
your taste and budget. With WE RSI's 
'Building Block' system, you'll never 
need to trade organs again! 

Superior WERSI quality alio available in 
pianos, synthesizers, amps, rhythm units, 
etc. ... kit or factory assembled. 

Send $6 for the exciting Sight end Sound 
package everyone raves about. You'll 
receive the famous "WE RSITIME 2" 
12" LP with accompanying libretto as well 
as a full color, 104 page manual, widely 
acclaimed as the encyclopedia of organ 
builders, introducing you to the 
Wonderful World of 

/ttiJlll— i-j— II wor ld leader in quality 
V CH l ~l fr i~ll do-lt-yourieff instruments 



WERSI ELECTRONICS, INC. Dept. M4 
P. O. Box 5318, 1720 Hempstead Road 
Lancaster, PA 1 7601 

Please send above demo pack @ $6.00. 

Name 

Address 

City_ 



. State. 



Zip. 



SAVE TIME AND MONEY! 

6100 ,^*F- 

UNIVERSAL ^tM tf* 
DESIGNER 



• Save on digital bread 

boarding 

• Easy Iransilion from pro- 
totype to wiring diagrams 

• Aids digital circuit design 

KeJ $49.35 
Assembled $59-95 
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SELF-TEACHING AID: 

6101 DIGITAL LOGIC COURSE $29.95 

■ Learn digital logic with 26 sell leaching experiments 



0101 SOLID STATE 

CLOCK/ CALENDAR UNIT 



BIG 2'/=" DISPLAY! 

• 12/24 hour selectable 

• Alarm output 

KM S49 95 

Assembled $79.95 

Oak Case $29 95 



1BS&H 



SatiHactrOn Guaranteed on All AiHrnb.ed t 



FOR FAST DELIVERY- C ALL TOLL FREE 

— '•* 1-800-426-6254 ^ T l 



HM6 N.E. *OTH. OEPT. RE-3 
REDMOND. WA S90S2 (206) 8&3-92O0 
Please rush me the lotiowing: 

□ 6100 UNIVERSAL DESIGNER KIT W9.95 

□ 6100 UNIVERSAL DESIGNER ASSEMBLED 55195 
O 6 101 D I G I T AL LOGIC COUR SE 29-95 
O 0101 CLOCK/CALENDAH KIT 49.35 
O 0101 CLOCK 'CALENDAR ASSEMBLED 75 95 
O OAK CASE 2S.SS 

ADD S3 00 PER ORDER POSTAGE & HANDLING 
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The time constant is the key to recognizing faults in oscillator 
circuits. jack darr, service editor 



AN OLD PROBLEM HAS COME UP AGAIN— 

incorrect time-constants in critical TV 
sweep-circuits. All circuits are critical, of 
course, but the two sweep oscillators are 
even more so. If the basic problem is 
recongized when you begin the diagnosis, 
it's a lot easier all around. 

The symptom is that the oscillator is 
running, but at the wrong frequency. 
Vertical oscillators cause the display of 
two pictures, or an overlapped picture 
which can look almost like the first. If 
you see two complete pictures, but only 
half-height, the vertical oscillator is run- 
ning at half-frequency — 30 Hz. If you see 
two overlapped pictures, the oscillator's 
running at double frequency, or 120 Hz. 
In all cases, that is due to an incorrect 
time-constant in the frequency-control- 
ling circuitry. In the multivibrator types 
so popular a while ago, that was an R-C 
time constant and resistor drift or capaci- 
tor leakage threw it off. In some of the 
new sets, tiowever, oscillator transformers 
are coming back. 

In the case that triggered this column, 
a Quasar TS-938, a two-winding trans- 
former is used. The primary winding goes 
to the collector, and secondary to the base 
of the transistor. There is a resonating 
capacitor and some resistors across the 
secondary. That is shown in Fig. 1 . The 
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time-constant involves all of the compo- 
nents: the secondary winding, the capaci- 
tor, and the resistors. All of those should 
o be checked. 

£ The symptom here was two complete 

r 
84 . 



SYNC 



T \ AFC 

/DIODES _£c4 




FIG. 2 



pictures. The oscillator frequency was 
checked on a scope and it was 30 Hz, thus 
the oscillator was running slow. That is a 
valuable clue. A low frequency tells us 
that one of the values is far too large so a 
component must have increased in value. 
We have three possibilities: inductance, 
capacitance, and resistance. It is quite 
impossible for an inductor to go up in 
value. The same is true for a paper capac- 
itor. So, we can eliminate those. That 
leaves us with resistance. And indeed it's 
quite possible for a resistor to increase in 
value. There are three resistors used: R 1 3 
(47K ohms); R14 (10K ohms); and the 
500-ohm hold control. Checking those 
out showed that R 1 3 had gone up to more 
than IO0K ohms. After replacing it, the 
problem cleared up. You can see the rea- 
soning that eliminated most of the com- 
ponents, and left us with the only ones 
that couid produce the indicated fault. 
Incidentally, the DC voltages around the 
stage were very close to normal so, in this 
case they weren't of much help. But the 
picture on the screen plus confirmation 
with the scope gave us the needed infor- 
mation very quickly. 

In similar cases with older sets, a 
slightly leaky capacitor in the feedback 
loop (output-stage plate back through an 
R-C network to the input grid) can upset 
the time constant and cause off-frequency 
operation. In a great percentage of those 
cases, the culprit was the last capacitor in 
the loop going to the input grid. Here, it 
affected the oscillator time-constant. By 
the same reasoning, a leaky coupling 
capacitor from the sync-separator to that 
grid can also upset things. 



And the same thing can happen in the 
horizontal- oscillator stages too. In the 
cathode-coupled (emitter-coupled) cir- 
cuit, where a tapped coil is used in the 
grid-cathode (base- emitter) circuit, there 
will be resonating capacitors across the 
coil. There is also a coupling capacitor 
from the top of the coil to the input. All 
of those capacitors are critical. Even very 
small leakage in any of them can cause 
trouble. 

The horizontal AFC circuit can cause 
off-frequency operation, in some cases. 
That can be mistaken for a time-constant 
problem in the oscillator. Luckily, there 
is a very simple test for it: Just kill the 
AFC, and see if you can make the oscilla- 
tor run on-frequency with the hold con- 
trol. If so, the oscillator is OK and you 
have to deal with the AFC. 

You do have some time-constant cir- 
cuits in the horizontal AFC, by the way. 
Note the filtering circuitry between the 
AFC diodes and the oscillator base in Fig. 
2. You can get a real headache if some of 
those parts have gone off-value. 

There is an electrolytic capacitor and 
that can go down in value. One function 
of the filter network is to remove all sync 
signals from the AFC-control voltage. 
Failure will allow the sync to get into the 
oscillator control, and the result will be a 
"mysterious" horizontal jitter. Here 
again, don't rely on DC-voltage readings 
exclusively. The scope will show you 
whether there is any unwanted signal on 
the oscillator base, and that is a key 
clue. R-E 

Service questions are on page 86 
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SPECIAL REPRINT 

BUILD A BACKYARD SATELLITE TV RECEIVER 




Don't miss out again! 



Send away today for your 36-page 
booklet containing a complete reprint 
of ail seven articles in the series on 
Backyard Satellite TV Receivers by 
Robert B. Cooper Jr. 

This all-inclusive report gives you all 
the data you need to build your own 
Backyard Satellite TV Receiver. 

■ TELLS ALL ABOUT domestic satel- 
lite communications, with full details 
on how you can pull those elusive TV 
signals from space. 

■ LEGAL REQUIREMENTS, techni- 
cal specifications, and how you, the 



home constructor, can meet them. 
Find out what mechanical and elec- 
tronics skills you need, 

■ RECEIVER CHARACTERISTICS, 
technical details and specifications, 
along with examples of actual re- 
ceivers built at comparatively tow 
cost. 

■ ANTENNA DESIGN... and ex- 
actly how you can build a spherical 
antenna, while keeping total earth- 
station cost for the complete system 
under $1,000. 

■ THE FRONT END is critical when 
you build your own system. We help 
you explore several different ap- 



proaches to making one that will 
work for you. 

■ RECEIVER-SYSTEM hardware, and 
how it goes together to bring you di- 
rect-from-satellite TV reception in 
your own home. 



To order your copy; 
Complete coupon and enclose it with 
your check or money order for $6.00. 
We will ship your reprint, postpaid in 
U.S. and Canada, within 6 weeks of 
receipt of your order. All others add 
$3,00 for postage. New York State res- 
idents must add 48c sales tax. 
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Satellite TV Reprints 
45 East 17th Street 
New York, NY. 10003 



Please print 



' (Name} 



I want 

I have enclosed $ 
add 48c sales tax. 



reprints @ $6.00 each, postpaid. 
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(State) 



(Zip! 



> 

o 

I 



as 



o 

z 
o 

a 

a 



o 
o 

86 




We've 
got your 
number. 



Model 130 
0.5% accuracy 
10A range 

51*1 ^ Model 131 

0.25% accuracy 

$ 134 



s 115 




Model 169 
Portable/Bench. 

$ 169 



Now available from your 
local electronics distributor. 

For a complete list contact 
Keithley today or reader service 
number below. 

Prices U.S.A. only. 

Prices subject to change without notice. 



KEITHLEY 



Keithley Instruments, Inc. 

28775 Aurora Road 

Cleveland, Ohio 44139 

(216) 248-0400 Telex: 98-5469 
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service 
questions 

NO HIGH VOLTAGE 
This GE 15XB has no high voltage. All of 
the DC voltage supplies are OK. There is 
no collector voltage on Q2S3 (horizontal 
output); I've checked all of the things I 
can find, no result. Any ideas? — C.C. Rio 
Grande, PR. 

With no collector voltage on the hori- 
zontal output transistor, you'll never get 
high voltage! The fuse doesn't blow, so 
something is open. Go to the +131 -volt 
source and start checking from there back 
to the collector of Q253. You'll find it 
somewhere in there. 

(Feedback — R269 was open. That is 
10-ohm 2-watt resistor from the + 131- 
volt source to the flyback winding. I 
thought I was checking R269 but it was 
R.266!) 

INTERMITTENT VERTICAL 

Complaint was no vertical sweep in this 
RCA EC33SW. There was just a hori- 
zontal line. Fiddling with the vertical size 
and vertical linearity controls brought the 
sweep back and the raster filled the 
screen. Deciding that something in there 
is heat-sensitive, I went to work. I found 
nothing conclusive; sometimes it worked, 
sometimes it wouldn't. But 1 did use up 



three cans of freeze spray! Finally got 
down to looking for odd things. There 
was some discoloration on the PC board 
near the height control. For lack of a bet- 
ter idea, I sprayed that area and the verti- 
cal sweep came back! Scraping the PC 
board clean and replacing the PC conduc- 
tors from the height control to the pins 
with wires fixed everything. 

Thanks to David A. Day of Apalachi- 
cola, FL for that one. 

BREAKER TRIPS 

I've got one in this RCA CTC-59XD that 
I can't pin down. The circuit breaker trips 
in three minutes. Seems to be in the high' 
voltage section. If I pull the MAG001 hori- 
zontal-oscillator module, the breaker 
slays in. Replaced MAG001 and trace 
SCR; no help. Where do I go from here? — 
V.S. Dalton, PA. 

If the breaker doesn't trip for three 
minutes, it looks as if something is heat- 
ing up and breaking down. If the breaker 
holds with no drive to the high-voltage 
section, I'll take that idea as OK. While 
the breaker is still holding, try spraying 
coolant on things around the high-voltage 
section. That might give you some help. 
We've had problems in some of those sets 
with driver transformer T403 breaking 
down. 

(Feedback— Thanks! It was T403. I 
sprayed it with coolant and that worked. 
Replaced it and things are fine.) R-E 



in An Instant 

M COMING UP SHORT ^ 

You can do it thanks to SGL. WABEFf 8 multiple outlet strips. There are 
over 100 versatile models with unsurpassed quality workmanship. 
Each exceeds National Electrical Code standards and is safety 
tested. Ideal for organizing your work area and having extra outlets 
exactly where you want them. Over 2,000 electronic distributors carry 
the SGL Waber line. Send for our free 24-page catalog, today! 

SGLWABER Electric 



A division of SGL Industries, Inc. 

Dept. H— 300 Harvard Avenue 

Westville, New Jersey 08093 

(609)456-5400 
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STATE-OF-THE-ART? DO-NOTHING 

continued from page 62 

Although CMOS gates are used for 
four IC's, the EPROM current require- 
ments are high and the "do-nothing" 
box needs a regulated 5 -volts at about 
150 mA. I used a "battery eliminator" 
DC supply of the type used for calcu- 
lators and cassette recorders. Those 
are often available inexpensively as 
discontinued items at surplus or dis- 
count outlets. Their regulation is poor 
and a 6-volt eliminator at 200 mA 
delivers closer to 8 volts and works 
well here. Batteries are an impractical 
power source for 150 mA. 

Construction is straightforward. 
Point-to-point or wire-wrap will work 
best. A printed circuit board would be 
very complex because of the IC pinouts. 
You could substitute TTL IC's for the 
CMOS ones with some component 
changes and an increase in power- 
supply current. Use a small heat sink 
on the voltage regulator. I mounted the 
LED's on the circuit board and replaced 
the box cover with red plastic. You can 
mount the LED's separately or use 
transistor drivers and incandescent 
lamps instead. Whatever type of dis- 
play you use, you will have a truly {for 
now) state-of-the-art "do-nothing" 
box. R-E 



REDUCING DISTORTION 

continued from page 54 

so that the amplifier produces its rated 
power output for each of the selected 
impedances. 

Layout and construction 

Figure 6 shows the internal layout of 
the newly developed amplifier. The pre- 
viously described power-supply sec- 
tion of the amplifier accounts for ap- 
proximately half of the total cubic space 
inside the unit. Also visible in the photo 
is a highly efficient cooling system that 
uses a heat pipe with a related blower 
fan. A linear torque motor similar to the 
type used for turntables and tape decks, 
is used to drive the fan for silent opera- 
tion. 

Since the power stage of this ampli- 
fier does not have a negative-feedback 
loop, the quality of the materials used 
in all components — and the quality of 
their performance — has a close rela- 
tionship to tonal quality, according to 
the designers of the new amplifier. The 
power block and the heat-dissipation 
fins, for example, are of extremely rug- 
ged construction. Boron nitride has 
been used as the material for the tran- 
sistor insulators. That material has a 
thermal conductivity rate of the same 



order as metal, thereby resulting in out- 
standing heat conductivity and dissipa- 
tion for the power devices. 

Because the amplifier is monophonie, 
there is, of course, no risk of crosstalk 
between channels. Nevertheless, any 
interference between the first stages and 
the output stages will still impair tone 
quality. Therefore, the layout has been 
planned so that the signal travels the 
shortest possible distance from input to 
output. 

More technically oriented readers 
may be interested in additional details 
concerning the two new power MOS- 
FET's that play such an important part 
of this new amplifier design. 

In Figs. 7 and 8 we have reproduced 
transfer curves of the 2SK173 (N-chan- 
nel) and its complementary 2SJ54 (P- 
channel) MOSFET's while in Fig. 9 
we show the input waveform and out- 
put signal obtained for a squarewave 
having a repetition rate of 1600 nano- 
seconds (equivalent to a frequency of 
625,000 Hz)! R-E 
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HOW TO JOIN AND TO FIND OUT HOW THE CLUB OPERATES, CIRCLE 'READER SERVICE 
INQUIRY NUMBER' OF THIS AD OR SEND A POST CARD WITH YOUR NAME ASD 
ADDRESS TO: E.B-C. P. O. Boi 617, Caiumbii. MO. 65205. 



PLEASE NOTE: ONLY MEMBERS OF ELECTRONIC BUYERS CLUB ARE ELIGIBLE TO ORDER AT PRICES LISTED BELOW. 
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JUSTGOT 

EVEN BETTER. 




Look what you get with the 
Bearcat 210 XL Exciting, new 
spaceage styling. No-crystal, 
pushbutton tuning New. 18chai> 
nel. 6-twnd coverage of over 6QQG 
frequencies. And features like 2 
scan speeds. Automatic Squelch, 
Search, and Lockout, Direct Chan- 
nel Access. Selective Scan Delay. 
And much more There's- never 
been a Scanner like the Bearcat 
210XL 

TAKErTFROMA 
SMART 0PBUJORT 



$209. 



THE LOWEST PRKED, 
FUUFEATURL 
INO-OWSTAL 



Bring Fkhto all IhO i'Mti eJuEiie- 

rrvant ai itannmg and u^ 1 
Bearcat 1GO hucuret a vntrarh 
koy\itiM Keyboard 1tw all ewirolj 
indudinflvotufno am) Bquekch Hai 

5-banrt 1$ rfc.irfi? COYeFlQB 

, iPiituity. Sawcnvfl Scan Ofl'ay 

AutDTWlIC LoCkOur anU fuM'-l 
And rriucii morr Bearcat is number 
:.'"r an xsnmng 

TAKE IT ROMA 
SMART 

OPffiATORT 




MO 
$189.00 



Add $6.00 per scanner for U.P.S. ground 
shipping in the continental U.S. or$1 2.00 
for U.P.S. air shipping. Send your cashier's 
check or money order to our address 
co below or order by phone If you have a 
^ Visa or Master Charge card. Order today! 




COMMUNICATIONS 
ELECTRONICS" 

< 854 Phoenix a Box 1002 a Ann Arbor, Michinan 48106 U.S.A. 

OC Or I TOLL- F n E E I SOO) 32 1 -44 1 4 of ouulrj* U. S. A. (31 3| 994-4444 
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CAR ELECTRONICS 

continued from page 51 



and shut down "chop shop" opera- 
tions. It can even be used to keep the 
parts department from ordering the 
wrong part for your particular engine. 

Service facilities are also increasingly 
dependent on thoroughly detailed engi- 
neering data from the manufacturers, 
Diagnostic and repair manuals are be- 
coming much more graphic and their 
language more readable. But the more 
information that's available on each car, 
and the more cars, the harder it gets to 
store all that paper. Microfiche and 
other space-saving methods are being 
used, and a number of computer soft- 
ware packages are being developed. 

Tools are also getting smarter, GM is 
developing an Automotive Service 
Analyzer, an advanced version of a 
cooling-system tester first developed in 
1976. In its eventual form, it will be 
capable of diagnosing problems with air 
conditioning, cooling, electrical, and 
automatic transmission systems, and 
then will give repair instructions in 
English on an alphanumeric display. 

The magic, of course, is performed 
by a built-in microprocessor. The tester 
is attached to the vehicle and the 
mechanic dials up the tests he wants to 
perform. The Automotive Service 
Analyzer walks him through a test pro- 
cedure and gives him a diagnosis of 
the problem. 

When development of the Automo- 
tive Service Analyzer is complete, GM 
will continue its policy of making tech- 
nological advances like this available to 
qualified manufacturers of service tools 
and equipment, free of charge. That's 
how GM's SOS (Service Order Sched- 
uling) system — developed by GM Ser- 
vice Research and Delco Electronics 
Division — became available through 
several commercial computer- system 
companies, SOS controls the work flow 
in a large service organization by 
scheduling and routing the flow of re- 
pair orders. That helps reduce shop in- 
efficiency saving everybody time and 
money. 

Let's hear from you 

We've reported on electronics on the 
dashboard, under the hood, in the bells 
and whistles, and how it's helping cars 
spend less time in service. Now it's 
your turn. 

If you think there's room for improve- 
ment, tell us your ideas. If you've de- 
veloped a gadget that puts electronics 
to work in your car, describe it to us. If 
you think somebody's handing us a 
line, tell us about it. 

And if you'd like to see more of this 
kind of coverage, tell us that, too. That's 
the way electronics moves from today 
to tomorrow, R-e 



CREATE ANY 
RHYTHM <0 



' OHJKI L.i- 1 



Our papular Programmable Drum Sara simple 
programming system allows even first lime users 
lo structure bass, lorn, snare. wpod-DtocK and 
■ clave sounds into any rhythm m any time 
signature. Versanla memory organi2alion 
provides simultaneous storage of two separate 
rhylhm patterns each with its own Bridge rhythm 
Bridges are activated Irom either the control 
panel touch plate or optional foot swilcfi and are 
automatically synchronized to the main rhythm 

Improved memory circuitry lets the "save" 
mode hold rhylhm patterns for over one year while 
battery life tor normal operalion has rjeen 
extended to several hundred hours. 

In easy to assemble KM or fully assembled. 

( ) Send #3750 'Drum Set Kit, $89.95 plus S3 

shipping enclosed. 
( ) Send #3750 'Drum Set Assembled, SI 54.95 

plus S3 shipping enclosed, 
( ) Send Free Catalog. 

Name: 

Address: . • . 

City:_ 
VISA:. 



_ State:. 



_Zip:_ 



_MC:_ 



_Card No._ 
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Put Professional Knowledge and a 

COLLEGE DEGREE 

in your Electronics Career through 

HOME 
STUDY 




Earn Your 

DEGREE 

No commuting to class. Study at your 
own pace, while continuing your present 
job. Learn from easy-to-understand les- 
sons, with help from your home-study 
instructors whenever you need it. 

In the Grantham electronics program, 
you first earn your A.S.E.T. degree, and 
then your B.S.E.T. These degrees are ac- 
credited by the Accrediting Commission 
of the National Home Study Council, 

Our free bulletin gives full details of 
the home-study program, the degrees 
awarded, and the requirements for each 
degree. Write for Bulletin R-8I. 
Grantham College of Engineering 
2500 So. LaCienega Blvd. 

Los Angeles, California 90034 




PLANS & KITS 



ROBOTIC catalog — motors, gears, hardware, 
electronics, $3.00; newsletter, $8.00 per year; 
12V robot motor with gear $3.50, 2 for $17.00. 
MOUDY ELECTRONICS, R.D. 2, Box 427, Holi- 
days burg, PA 16648 

SAVE 90%. Build your own minicomputer. Free 
details. DIGATEK, £723 W. Butler Dr., Suite E, 
Phoenix, AZ 85021 

CRYSTAL radio builders . . , $1.00 brings you 
two sets plans, details, price list. BOB RYAN, P.O. 
BOX 3039, Dept. R, Anaheim, CA 92603 

WIZ-KIT dealerships available. Fast selling si- 
rens, blinkys, etc. Working display boards avail- 
able. WIZARD ELECTRONICS, £4 East Central, 
Toledo, OH 436D8 

DECODER kit, TV UHF channels. Sine wave 
encoder system. Model 7 + 11, complete kit 
$139,00, plus shipping. Also parts, etc. Catalog 
$1.00. SIMPLE SIMON ELECTRONIC KITS, 
11850 S. Hawthorne Blvd., Hawthorne, CA 
90250. Tel. (213) 675-2335 

CATALOG of electronic designs. Accessories 
for CB, ham radio, stereo and PA systems, tele- 
phone, and more. Catalog sent free upon re- 
quest. PETER-SCKMITT ENTERPRISES, Dept 
RE, POB 07071, Milwaukee, Wl 53207 

MICROCOMPUTER service. Maintenance and 
repair for all microcomputers and peripherals. 
Fast. Reasonable. PRAIRIE MICRO CLINIC, Box 

325. Herlngton, KS 67449 (913) 258-2179 



SUBSCRIPTION T. V. 
DECODER KIT. $39.00 
INCLUDES ALL PARTS, MANUAL 
AND ETCHED PC BOARD. 

JOE P. O. BOX 61 

CUMBERLAND , R. I. 02864 



PAY — TV top of set slnewave and pulse decod- 
ers. Plan 5.00. DECODERCO, Box 8930, War- 
wick, Rl 02888 

PLANS; Subscription television decoder, 
$10.00. Negative ion generator, $3.00. Tele- 
phone memory dialer, $3,00. Detailed instruc- 
tions, circuit board patterns included. Kits 
available. COLLINS ELECTRONICS, Box 6424, 
San Bernardino, CA 92412 



SUBSCRIPTION television education manual! 
Two scrambling/decoding methods, theory, 
circuits. Decoder dealers listed. $14.95. Kits 
available. Satisfaclion guaranteed. ABEX, P.O. 
Box 26601-R, San Francisco, CA 94126 



FREE KIT Catalog 



FUNCTION GENERATOR KIT $59 r 9S 
| Auto-Ranging Cap-rneter kit $?9. 95 

Phone 415- 447-3433 

Write or Plionc for FREE CATALOG, 
Average 1 minute Saturday call is Hi 



SCIENTIFIC INSTRUMENTS 



,. or, In.. 

JEST S 
EXPERI- 
MENTERS 

.EQUIP 



DAGE 



BOX 10S4R IIVERMORE CA 94550 



DECODE Morse and RTTV signals off the air with 
new Morse-a-Word or RTTY reader. Morse key- 
board also available. Kits or factory wired. Send 
tor details. MICROCRAFT, Box 513R. Thiensville, 
Wl 53092 (414) 241-8144. 

PCS as low as 15e sq-in. Free drilling. INTERNA- 
TIONAL ENTERPRISE, 64S2 Hazel Circle. Simi 
Valley, CA 93065 

AMPLIFIERS, 35 to 150 watts RMS; DC amplifier 
designs and detailed plans and circuit board lay- 
outs, tor under $200.00. Send SI 2.50 for com- 
plete plans and kits costs to AUDIO ENGINEER- 
ING COMPANY, P.O. Box 210. Aid a, NE 68310 



CLASSIFIED COMMERCIAL RATE (for firms or individuals offering commercial products or ser- 
vices). $1.65 per word prepaid (no charge for zip code) . . , MINIMUM IS WORDS. 5% discount 
for 6 issues, 10% for 12 issues within one year, if prepaid. 

NON-COMMERCIAL RATE (for individuals who want to buy or sell a personal item) $1.00 per word 
prepaid ... no minimum. 

ONLY FIRST WORD AND NAME set in bold caps. Additional bold face (not available as all caps) at 
10s per word. All copy subject to publisher's approval. ADVERTISEMENTS USING P.O. BOX 
ADDRESS WILL NOT BE ACCEPTED UNTIL ADVERTISER SUPPLIES PUBLISHER WITH PER- 
MANENT ADDRESS AND PHONE NUMBER. Copy to be in our hands on the 26th of the third month 
preceding the date of the issue (I.e., August issue closes May 26). When normal closing date falls on 
Saturday, Sunday, Or a holiday, issue closes on preceding working day. 



Z716 EPROM S11 programmer, hardware soft- 
ware plans. Send $9. CARTIER, 6844 Nashville 
Road, Lanham, MD 20801 

KILL obnoxious loud TV commercials automati- 
cally. Complete plans, $5.00. BRIDGES, 1248 N. 
Denver, Tulsa, OK 74106 

UNUSUAL electrical, electronic testers. Analog, 
digital and indicators. Hobbyist, professional. 
Free catalog. BLUFFTON PRODUCTS, INC., 1 15 
Poplar Road, Bluffton, OH 45817 

CABLE TV descram biers and converters, micro- 
wave antennas and down converters. Plans and 
parts. Build or buy. For information send $2.00 C 
& D COMPANY, PO BOX 21. Jenison, Ml 49428 

PROJECTION TV. . . . Convert your TV to pro- 
ject 7 foot picture. Results equal to $2,500 pro- 
jector. Total cost less than $20.00. Plans & lens 
$16.00. Illustrated Information free, MACRO- 
COMGG Washington Crossing, PA 18977 

PRINTED circuit boards from sketch or artwork. 
Kit projects. Free details. DANOCINTHS INC., 
Sox 281, Westland, Ml 48185 

FREE catalog IC's semis, parts. CORONET 
ELECTRONICS, 649A Notre Dame W„ Montreal. 
Que, Canada H3C 1HS US inquiries 



TELEVISION alignment— In minutes— while ob- 
serving revolutionary pattern on screen. Check 
RF, IF, video, instantly! So simple and Inexpen- 
sive It's incredible. Complete plans— $6.00. Free 
details. EZ-LIGN, Box 2702R, Clearwater, FL 
33517 



Burglar - Fire Protection 



Protect Your Life, Home, Busineu, Auto, etc. 




* Our catalog shows how. Inrtotl your own 
alarm iyiltmj and devices and save SiiS. Wt 

offer FREE wriie-in engineering servkt. 



FREE CATALOG '"' 



Burden Security Co. Bo. 82802 RE Lincoln. Ne. 68501 



—*> — f/V) 

ATV Research 



..specialists in CCTV 
and computer monitors! 



Video monitor! - color | B/Vf • TV Camera!, 
kit*, part* t plant * Vioeo-ro-flF modulator! 
• FtMcanilog. Phot* or writ*. (»02)SB7-3ni 



IH1E &M*K*f 



Dakota City, HE. 68731 



To run your own clHiiliod Ml, put on* word on uch of tho lln«* bwlow and lond this form i 
for 11,65 par word (minimum 15 wordi) to: 


■long with your choc* 


Radio-Electronics, 200 Park Avenue South, N.Y., N.Y. 


10003 




ORDER FORM 
PLEASE INDICATE in which category of classified advertising you 
appear. For special headings, there is a surcharge ol $10. 


wish your ad to 


( ) Plans/Kits ( ) Business Opportunities ( 
( ) Education/Instruction ( ) Wanted ( ) 


) For Sale 




Special Category: $10 




(PLEASE PRINT EACH WORD SEPARATELY, IN BLOCK LETTERS.) 


1 


2 


3 


4 


5 


6 


7 


9 


9 


10 


11 


12 


13 


14 


15 

• 


16 


17 


18 


19 


20 


21 


22 


23 


24 


25 

# 


26 


27 


28 


29 

1 


30 


31 


32 


33 


34 


35 


PIEASS INCLUDE FOR OUR FILES YOUR PERMANENT ADDRESS AND PHONE NUMBER. 



> 

3) 
O 

X 

10 
00 
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WANTED 



FOR SALE 



IDEAS, invent ions, new products wanted! Write 
for Kit. IHVENTION MARKETING, INC.-RE, 701 
Smith field, Pittsburgh, PA 15222 

MIRROR In the lid, spinning disc, and other pre- 
1946 television sets wanted. Call coiled: (203) 
521-5280 



CRYSTAL 
RADIO 
Complete 
$25.00 ppd. 
BOB RYAN 
PO Box 3039 
Anaheim, CA 
92803 




DELTA CAPACITIVE DISCHARGE IGNITIONS. 

New, fully assembled, factory guaranteed. 
MK10B, $41.50. MK10C, $43.88. Tristar T-500, 
$39.00. T-Max $42.00. PPD domestic, Canada. 
S1EVERTS ELECTRONICS, P.O. Box 171. W. 
Campton, NH 03228 

TELEPHONE on/off button — press to turn off 
bell — caller hears ring, you bear silence. Intimate 
moments, naps etc. Shuts off one phone. Ail nor- 
mal phones. Instructions. Satisfaction or money 
back. Send $5.95. THE ARMCHAIR EMPORIUM 
Ltd. 825 Surrey Ln. Depl RE1, Algonquin, IL 
60102 

SAVE up to 50% on name brand test equipment. 
Free catalog and price list. SALEN electron- 
ICS, Box 82-F, Skokie. IL 60077 

MICROWAVE TV antenna. MDS designed yagi. 
18 dB gain $39.95. Details, plans and tech. data 
for same $3.00. BETA DESIGN GROUP, POB 
164, Airway Heights. WA 99001 

SURPLUS catalog 8,000 items: electronics, ste- 
reos, speakers, alarms, tools, games, solar auto- 
home, 8 issues $2.00. BNF (R), 119 Foster St., 
Peabody, MA 01960 



EDUCATION & INSTRUCTION 

ELECTRONICS books from world publishers 
Lowest prices, ask catalog. BUSINESS PROMO- 
TION, Lajpatrai Market, Delhi. India 

UNIVERSITY degrees by mail! Bachelors. Mas- 
ters, PhD's . . . Free revealing details. COUN- 
SELING, Box 317-RE 1, Tustin, CA 92680 

ASSURE career advancement opportunity 
through new DIGITAL TECHNOLOGY training 
program. Write INNOVATIVE HOME STUDY, Box 
1046 R, Indian Rocks Beach, FL 33535 



ELIMINATE FADING from your SW, CB, or AM 
RECEIVER. New method. Any make Or model. No 
drop-out of weak signals, no jolting volume 
surges. Complete plans. $5.00. INTERTECH, Box 
25568R, Cleveland, OH 44125 

SCANNER /monitor accessories— kits and facto- 
ry assembled. Free catalog. CAPRI ELECTRON- 
ICS, Route 1R, Canon, GA 30520 

RECEIVE SUBSCRIPTION Oft CABLE TV en the 
2000 MHz to 2500 MHz frequency, with our fully 
guaranteed, complete, detailed MDS antenna 
plans. Send $9.95 to DYNACOMP ELECTRON- 
ICS, Dept. GF-2, P.O. Box 4181, Scottsdale, AZ 
85258 

SCRAMBLED television, encoding/decoding. 
New Publication. Theory/circuits. $9.95. WORK- 
SHOP, Box 393 REG, Bethpage. NY 11714 

GOVERNMENT surplus receivers, transmitters, 
snooperscopes, parts, fantastic 72 page catalog 
25c. MESHNA, Nahanl, Mass. 01908 

CABLE TV converters $39.95. Incredible 96-page 
catalog free. ETCO, Box 762, Pittsburgh, NY 
12901 

MICROWAVE yagi antenna for MDS complete 
with hardware, type N connector $49.95. SIGNAL 
ELECTRONICS, 4027 18th Avenue, Brooklyn, NY 
11218 

LASER handbook with burning, cutting, Ruby 
Reds, Go's, complete plans, books, and parts. 
Send $4.00 to FAMCO, dept re, box 1902, 
Rochester, NH 03867 

AUTOSOUND1 Fuzzbusters! Electronic compo- 
nents! Send 30c in stamps for catalog. POWER 
ELECTRONIC, 15206 Blackstone, Dalton, IL 
60419 

RECONDITIONED test equipment. $1.00 for cat- 
alog— JAMES WALTER TEST EQUIPMENT, 
2697 Nickel, San Pablo, CA 94806 

CHEMICALS, apparatus, project books, wide se- 
lection. Catalog $1.00 send to: PIONEER Ltd. 
Ind, 14a Hughey St., Nashua, NH 03060 

SATELLITE TV— the most complete single re- 
port—For novices or pros $7. SCOTT PALMER, 
9062 Andromeda Drive, Burke, VA 22015 

TELEPHONE bugged? Uncle listening? Don't be 
Watergated! Latest countermeasures $1.00. NE- 
GEYE ENGINEERING, Pennsboro. WV 26415 

"THE Intelligence Library" technical secrets. 
Books on Electronic Surveillance, Lock- Pick- 
ing, Demolitions, Covert Sciences, etc. One dol- 
lar, (refundable): MENTOR PUBLICATIONS, 
Dept. Z, 135-53 Northern Boulvard, Rushing. NY 
11354 

RESISTORS %W, ViW 5% carbon films 34 ea. No 
minimum*. 1% metal films. Send for details. Bulk 
pricing available. JR INDUSTRIES, 5E34-C Swan- 
creek. Toledo, OH 43614 



TEST equipment lowest prices B&K Leader, Hita- 
chi, Viz, Beekman, OK Tool, Blonder Tongue, 
RCA pads transistors others, write call collect L.I. 
Electronic», 981 Sunrise Highway, Bayshore, NY 
11706. 516-666-7360 

PRINTED circuit board — double sided epoxy, ap- 
proximately 2.5 sq.ft., min, size 6"x12", $5.00 
plus $2.00 postage and handling; send certified 
cheque or money order: CYCLOPS ELECTRON- 
ICS LTD., P.O. Box 4089. Vancouver, B.C. Cana- 
da V6B-3Z6 



GRAPHIC EQUALIZER 

TWELVE bands/channel $100.00 kit still avail- 
able; see May 1978 R/E cover story or write: 
SYMMETRIC SOUND SYSTEMS, 912 Knobcone 
PL. Dept. R, Loveland, CO 80537 



BUSINESS OPPORTUNITIES 

MECHANICALLY inclined Individuals desiring 
ownership of Small Electronics Manufacturing 
Business — without investment. Write: BUSINESS- 
ES, 92-R. Brighton 11th, Brooklyn, NY 11235 

NEW tax loopholes discovered. Everyone eligible. 
Free sample newsletter. Write: ULC, Box 179-CU, 
Clarkston, GA 30021 

PROJECTION TV . . . Make $200.00+ per eve- 
ning assembling projectors . . . Easy . . . Re- 
sults equal to $2,500 projectors . . Your total 
cost less than $15,00 . . . Plans, lent & dealer's 
information $14.00 . . . Illustrated information 
free. , . MACROCOMGGX, Washington Cross- 
ing, PA 18977 



ROBOTS 



UNICORN-1 Robot parts. Also robot kits, plans, 
books, hard to find gears, motors, metal stock, 
plastics. Everything you need for hobby robotics. 
Send $3.00 for year's subscription to catalog and 
Hobby Robotics Newsletter. ROBOT MART, 19 
West 34 St., New York, NY 10001 



CB RADIO 



GET more CB channels and range! Frequency 
expanders, boosters, speech processors, inter- 
ference filters, VOX, how-to books, plans. Cata- 
log $1. CB CITY, Box 31500RE2, Phoenix, AZ 
85046 



COMPUTER PARTS 

I.C.'S: 2114L-2'S, $3.75; 4116-2's, $4.00; 2708's, 
$6.50; 2716's, $10,00; 74LS240's, $1.50; 
74LS374's, $1.50; CCS 16K/5MHz RAM board, 
A*T, $250.00: TGE Box 64068, Va Beach. VA 
23464 



QMPJTEn MARKET CENTER 



i 



COMPUTER MARKET CENTER ADVERTISING RATES 1" by 1 column (1 5/8") $55.00. 1 1/2" by 1 column 
{1 5/8") $82.50. 2" by 1 column (1 5/8") $110.00. All ads must be prepaid. Sendorderand remittances to Com- 
puter Market Center. Radio-Electronics Magazine, 200 Park Avenue South. New York, New York, 10003. 
Address telephone inquiries to 212-777-6400. Frequency rates are available. 
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PDP 8 Option Modules 


M847 


. .$482 


M869 


. .$500 




. . .$61 




. .$49 




. .$482 


MM8-AA 


. .$995 


MM8-AB 


.$1,625 


MM8-E 


. .$285 


MM8-EJ 


.$1,170 


Mod-1 


..$800 


MOV-8 


..$800 




..$420 


MS8-AA 


..$412 


PDP8-A 400 BP 


.$2,380 


PDPBA 400 BP 


.$3,200 


Federated Consultants 


21 4-42B-5300 




1218 S. Ervay 




DALLAS. TX 75215 



FREE! INFO-PAK for small 
computer users mailed twice a 
year. We sell and broker all 
kinds of SMALL COMPUTER 
SOFTWARE from S-100 to 
TRS-80. SOFTWARE REVIEW, 
704 Solano Ave., Albany. CA 
94706 (415) 527-7730. 



DYNAMIC INFORMATION 

TECHNOLOGIES LTD. 

P.O. BOX 6553 STN.A. 

SAINT JOHN, N.B., CANADA 

E2L 4R9 (506) 642-4260 

TERMINALS. PRINTERS, 

MICROCOMPUTERS 

SOFTWARE. 



BUY THIS SPACE 
$55.00 puts your ad in this 
space in front of 197,223 active 
Radio-Electronics readers. To 
place your ad write Computer 
Market Center, Radio-Elec- 
tronics, 200 Park Avenue 
South, New York. New York 
10003 or call 212-777-6400. 



(IP 



SUPPORT 

MARCH 
OF DIMES 



RETAILERS 

An ad for your computer store 
in this space in Radio-Elec- 
tronics COMPUTER MARKET 
CENTER puts you in touch 
with our computer audience. 
'They use microcomputer 
equipment for both business 
and hobby interests. For 
further details call 212-777- 
6400. 



Take stock in America. 
Buy U.S. Savings Bonds. 





lectrtnuc 



CAN YOU AFFORD NOT TO COMPARE? 



COMPUTER SUPPORT CENTER 



NEW LOW PRICES 

Z00SIO JO 2 5 MHl 12 45 

no*.- sumo i o MH ( io.se 

1.45 M0-SICJ1 2 5 MM; 2! .45 

0.45 IOGA-SIO/1 4 0Wkr20.50 

5 01 100-010 It 2 S MX; IMS 

7.05 110»-SIO'2 <CMH;2».S6 

5.00 I0D-SIOI1 2 5 MHi 11.05 

7 05 201*110(1 4 0MKlt1.M 

lie; no.D*n? 2 5 mm; u.is 

22.05 IIOH-MHT ID MM; 17.10 



MOS MEMORIES 

MOS Static RAM's 

Pan No. Puc t 

21 01 -OS IK 1256 x 41 3S0N5 22 PEN 3.95 

1102-15 IK |IK ■ <) 250NS 16 PIN 1.04 

R2111-45 IK (255 . 4) 450NS 16 PIN 3.(5 

P2112-3-5 IK (256 x4)35QNS 16 PIN 2-50 

S114L Uw Powir 4K {1024 » 4) 300NS 2.98 

1147 ' 4K UK I 1 ) 55NS 9.95 

1147 4K(4K«1170NS 6.95 

UART't 
AY6-101JA Sj>.el»l3.95 

40 Khz S.ng:o 5V Supply 

IK CMOS RAM 
SI 01 1 K {256 x 4) 450NS 22 PIN Law Power 3.95 

•IK CMOS RAM 

P6504 JK (4K x 1) 550NS IB PIN uaMW 7.95 

P6S14 4K(1« x4)45QNS IB PIN 1IOMW 6.05 

SHIFT REGtSTEHS 

3341APCFITO 1 WH2 4.96 

3347PC 60 bll 3.00 



MICROPROCESSOR 

CHIP SETS 



EPROM'S 



00804. CPU 

BOSS CPU 

6212 

6214 

621 6 

6224 

8226 

0220 

6251 

8253 

0255 

S2S7 

5259 



Nit 
4.90 
8.98 
2.25 
3. OS 
1.96 
3.40 
2.25 
4.90 
5.95 
0.05 
5.65 
10.95 
10.95 



Pirttfe 

6800 CPU 

680! CPU 

6910 

S6£1 

6850 

6852 

5502 CPU 

8504 CPU 

650S CPU 

6520 

6522 

6532 

6551 



6.45 
10.06 
2.99 
2.90 
2.99 
2.99 

7,05 
6.46 

6.45 
5,72 
0.46 
12.55 
12.40 




< 4 05 



74S268 
74S166 

93427 /MB7052 
93417/MB7D57 
93446 /MB7Q53 
03436 /MB705S 
33453 /MB 71 22 
025185/7128 
74S4 70/71 32 
025191/7138 



PROM'S 

3.46 

3.45 
3.65 
3.66 
4.95 

4.05 

0.05 
27.06 
19,04 
70.00 



256 bil. 16 PIN 
256 oil. 16 PIN 
IK, 16 PIN 
IX, 16 PIN 
iK 16 PIN 
2K. 10 PIN 
4K, 18 PIN 
SK, 16 PIN 
SK, 24 PIN 
16K, 24 PIN 



C37M 

IK X 8450 ns 

TMS2532 1TI Pin Oul| 521.00 

32K [4096 x 8| 450 m 

C2732 (Inlgl v«HXl) 021.00 

32K 14096 X 0) 450 m 

C271S/TMS251B (Iftlal vcrgjonj 07.46 

16K 4S0N5 Smgli 5V Supply 

TMS2564 8195.00 

64K(5K I 8] 450 III 

16K MOS DYNAMIC RAMS 116 PIN) 

4116-20 (200NS) S3. 65 

4110-30(300115) 2.95 

4K MOS DYNAMIC RAM'S 

TMS4060-30 Sp.clal 2.50 

4tt (4K X 1) 300NS 22 PIN 

TMS4060-20 3.SO 

4K (4K X 1) 200HS 22 PIN 

18* CMOS STATIC HAM 

6116 10K I2K X 6) 150NS IB PIN 552.00 

64K MOS DYNAMIC RAM 

4164 64K I64K X 1) 200NS IS PIN 669.95 



/ 




LINEAR I.C. 


'$ 




UrOQlWl-D 


.34 


LM324N 


3* 




» 


LMSMGtH 


B3 


UUKMH 


,53 


LM747CN-14I 


SI 


: mom 1 


.23 


LM34«V« I* 


.H 


LMr4«cri.0 


n 


LM3Q&N-.& 


S9 


iw&w-t> 


7* 


L.MH5SN-8 


17 


LMXBCH 


-95 


LMHSN B 


29 


LM14WN-U 


m 


LM303K 


1M 


I,M$M+M4 


49 


LMHWN-14 


m 


uuaidHC 


i.« 


LM723CH 


S9 


LH3046N-14 


M 


L.M3MN-* 


.H 


LM723CN-14 


48 


LM»0£N-t4 


H 


l '.':■■ :- 


IIS 


U&T&CH-& 


1 75 


LM3403I.-14 


Hi 






LM733C*M* 


1,» 


LM3S0CN 


n 


U*Ji8U* 


Ml 


LH739CN-T4 


1 19 


LM4136N-14 


n 


V VT '^" 


1.75 


LM741CH 


ts 


ULM2003AN 


".- 



DUAL-IN-UNE-LQWPROFILE-I.C. SOCKETS 



CONTACTS 

SPIN 
14 PIN 
10 PIN 
18 PIN 
20 PIN 



.13 
,17 
.19 



CONTACTS 
22 PIN 
24 PIN 
28 PIN 
40 PIN 



PRICE 
.21 
.23 
.27 
.39 



LOWEST PRICES ANYWHERE FOR THE HIGHEST QUALITY 
, AN UNBEATABLE COMBINATION 









CMOS 








CO40O1BE 


.rl 


CO4026BE 


1.60 


CD406BBE 


.34 


CD4516BE 


.09 


CD4O02BE 


.19 


CD4027BE 


,44 


CD4069BE 


,10 


CD4510BE 


.54 


C04M8BE 


.76 


CD4028BE 


M 


CO4070BE 


24 


CD4520BE 


.69 


CD4O07BE 


.32 


CD4020BE 


.78 


CO4071 BE 


.74 


CD4522BE 


.84 


CD4008BE 


.S3 


CD4030BE 


.44 


CO4072BE 


,24 


co4S2tae 


1.25 


CD4DM8E 


.48 


CD4033BE 


1 75 


CD4073BE 


30 


CD4S27BE 


1.59 


CD4010BE 


H 


CD403JBE 


2,68 


CD407SSE 


,29 


CD4528BE 


.84 


CD4011BE 


,18 


CD4035BE 


84 


CO4078BE 


67 


CD45318E 


.84 


CD4012EE 


19 


GO40408S 


78 


CQ4078BE 


30 


C04S32BE 


1.12 


CD4013J3E 


M 


CD4041BE 


1.66 


CD4081BE 


.19 


'JUIvSiLii: 


.64 


CD4014SE 


.bO 


CD4042BE 


.84 


C 04082 BE 


.24 


CD4543aE 


1.96 


CD4015BE 


.S3 


CD40J3BE 


M 


CD4085BE 


48 


C04553BE 


2.80 


C-D4016SE 


M 


CC4044BE 


.60 


C04M8BE 


.48 


SD455I5BE 


.68 


CD4QI7BE 


.65 


CD4045BE 


.78 


CM0S98E 


87 


CO4550BE 


SB 


CD40IBBE 


H 


CDJ047BE 


78 


CD4O00BE 


198 


CD458IBE 


1.00 


CD4019BE 


M 


CD4049BE 


.43 


CD4104BE 


1.99 


CD4582BE 


-M 


CO1020BE 


,'9 


CD405OBE 


.43 


CDJ500BE 


1 M 


CD4564BE 


.44 


CD4021BE 


SS 


CO4051BE 


79 


CD4ST0BE 


74 


CD4585BE 


84 


CD4022BE 


,98 


CD40S2BE 


.70 


CD4511BE 


.84 


CC4702BE 


6.46 


CD4023BE 


.'•1 


CD4053BE 


78 


CD4512BE 


84 


40097PO 


M 


:.:•„■' KM B€ 


i* 


CD4080BE 


1 68 


CD4514BE 


1 BB 


4MMFC 


.99 


CO4025BE 


M 


CD4066BE 


.48 


CD4515BE 


1.B1 


40161 PC 
40 174 PC 


1.25 

US 


v 












4017SPC 


.99 



OPTOELECTRONICS 

L.E.D. LAMPS 

LED209 T-1 2 mm Red .09 

LED21 1 T-1 3 mm Green .19 

LED212 T-1 3 mm YiIkm .14 

LEO220 T-tW 5 mm Red ,11 

LED222 r-HIJ mm Sresn .24 

LED224 T-I4S 5 mm Yellow .16 

DISPLAYS 

FND357 .375" Common Cn»x>d« .00 

FND500 500 " Common Cilnoda 93 

FND507 500" Common Anode .99 

DL1416 33 SK 

4 dK>t, 16 aepmenj alpnantimonc display 10" hi 

ISOLATORS 
Dull Opto iKilaloj 



ILD74 
ILQ74 
ILCTY 
TIL II 4 

4N2S 

4N33 



Ouad Oplo Italatm 
Dual Op*o laolatOT 
Opto Coupler 
Oplo Isolalor 
Opbo Isolalor 



1500Y 
ISO0Y 
1500V 
1500V 
2500V 
1500V 



ANNOUNCING 
1981 




| * Trw orw and only compioiQ I 
intaafalsQcircLi.Erjatj&eiKlcir 

I • 3200 pagflj of lachnlul in- ] 

■ narmutrciri 

1 • Erght .maat»r MkNAtfri guiAsa. I 

I ■ 50,000 I.C- d*j tfi4-.es hiCsd r 
(15,000 changflt Iro-n Ihs 

; 1990 edieion. 

a • M-hw D«3tfftlopiTn>nL Syslains 

I - Four frp*j cjuartenv updatos ■ 
| REGULAR PRICE JB2.50 ' 

I SPECIAL PRICE. S7L5-QO | 



PLASTIC POWER TRANSISTORS 



TIP29A 
1IP29B 
TIP39C 
TIP30A 
TIP30B 
TIP30C 
TIP31A 
TIPS IB 
TIP31C 
TIP32A 
TIP32B 
TIP32C 
TIP41A 



.39 
.42 
.42 
.38 
.« 
.45 
.42 
.45 
.48 
.65 



TIPS IB 
TIP41C 
TIP42A 
TIP42B 
TIP42C 
TIP110 
TIP111 
TIPI12 
TIP115 
TIPI18 
TIP117 
TIP130 
TIP121 



.67 
.50 
.57 
.88 
.84 
S4 
,87 
.84 
.86 
.88 



TIP122 


.72 


TIP 135 


.72 


TIP 126 


,77 


TIP127 


.04 


TIP140 


1-44 


TIPt41 


in 


TIP 142 


1.M 


TIP 145 


1.14 


TIP 146 


1,08 


TIP 147 


2.25 


TIP2955 


.83 


TIP305S 


.70 


FT3055 


5 V 



SUPER SPECIAL 

VOLTAGE REGULATORS 

7B00UC M 1 AMP POSITIVE 

SERIES (TO-220I 5. 6. 12 15. 18. AND 24 VOLTS 

78M00UC 39 1/2 AMP POSITIVE 

SERIES (TO-220) 5. 6. 12. 1 5, 18. AND 24 VOLTS 

^ 



SCR's and TRIAC's 

C10OO ,34 SCR 5 imp 40OV TO-220 

TC116B .07 SCR B 6mp 30OV TC-220 

TIC126B I.M SCR 1 2 imp 200V TO-220 

TICJ16B .» TriK 6 amp 200V TO-220 

TIC22BD .96 Triac 8 amp 400V TO-220 

TIC23SD 1 .45 Triso 12 amp 400V TO-220 

TIC2460 1.45 Tflac 10 amp 400V TO-220 

Bl-Fet OP AMPS 

TL064CN 3.75 Ouad low powej 

TLQ71CP .59 Low nolle 

TL072CP 1-19 Oual low noi» 

TL074ON 2.35 Quid low noi» 

TL081CP .49 J-FETinpul 

TL082CP .99 Dual J-FET inpul 

TL0S4CN 1.05 0ua8 J-FET input 



r 


METAL CAN 


TRANSISTORS 








"N 






SMALL SIGNAL 


POWER 




TO-92 SMALL SIGNAL 










2N404A 


1J0 


2N30SS 


,58 


2N3702 


,099 


2N4403 


J>79 








2N697 


M 


2N3440 


.68 


2N3704 


.099 


3N5401 


.16 








3N708 


.24 


2N3771 


1.29 


2N3706 


.099 


2N5550 


.11 








2N1613 


M 


2N3772 


1.29 


2N3710 


,099 


PN2222A 


.085 








2N1711 


.2* 


2N3J73 


1.89 


2N3904 


.059 


PN2907A 


.060 








2N1E93 


.29 


2N6133 


.58 


2N3B06 


.069 


PN5I30 


.899 








2N2222A 


,10 






2N413J 


.073 


MPSA05 


.12 








ZN3389* 


M 






2N4124 


.075 


MPSAO0 


.12 








2N2484 


.24 






2N4125 


.075 


M PSA 13 


.12 








2N2S05A 


.36 






2N412B 


.070 


MPSA56 


,12 








2N2907A 


.19 






ZN4401 


.679 


MPSA42 


.14 






L 


2N3053 


.29 






2N4402 


.079 


MPSA92 


.14 


J 









TTL 






STANDARD, SCHOTTKY 1 LOW POWER SCHOT1KY 


H00N 


.23 


74221 N 


,81 


74LS5IN 


.22 


7401 N 


.22 


74246N 


1.36 


74LS54N 


.21 


7402N 


37 


74247N 


1,24 


74LS55N 


.34 


7403N 


.27 


74251 N 


.76 


74LS73N 


,32 


7404N 


.27 


74259N 


2.25 


74LS74N 


.49 


7405N 


.27 


74273N 


2.26 


74LS75W 


.36 


7406N 


,37 


74276N 


1.29 


74LS76M 


44 


7407N 


.37 


74276N 


3.38 


74LS78N 


.29 


7408N 


.37 


74279H 


65 


74LS63M 


.77 


7409N 


.27 


74283N 


1.10 


74LS85M 


,98 


741 ON 


.37 


74203N 


.73 


J4LS88N 


.44 


741 2N 


.34 


7429BN 


44 


74 L SOON 


49 


741 3N 


.45 


74351 N 


2.26 


74LS01N 


49 


741 4N 


.46 


74365AN 


.69 


74LS92M 


.40 


7416N 


-37 


74366 N 


.89 


74LS93M 


.42 


741 7N 


.37 


74367AM 


49 


74LS05M 


48 


7420N 


.32 


74358AM 


69 


74LS96N 


.59 


7422N 


.37 


74390N 


.99 


74LS1D7N 


.31 
.38 

.38 


7423N 

7425N 


.37 
33 


74393N 


1.39 


74LS109N 
74LS112N 


7426N 
7427*1 
7428*1 
7430N 
7432N 
7433N 
7437N 
7436N 
7440N 


,44 
.13 


74SOON 


.44 


74LS122N 


.48 


74S02N 


40 


74LS123N 


.69 


.43 

,22 
.78 


74S03N 


48 


74LS125N 


.98 


74S04N 


.79 


74LS126N 


.64 


74S0SN 


.79 


74LS132N 


.52 


.44 
J7 
.37 


74S04N 


.48 


74LSI33N 


2.8! 


74S00N 


.98 


74LS135N 


.44 


74S10N 


49 


74LS13BN 


.59 


.33 
.44 
.39 
B4 


74S1 IN 


.60 


74LSI39N 


.59 


7442N 
7445N 


74S20N 


48 


74LSI45N 


1.19 


74S30N 


.46 


74LS147N 


2,49 


7445N 


74S32N 


98 


74LSI46N 


1.19 


7447AN 
7450N 

745 IN 


,69' 
.22 
.33 


74S37N 


147 


74LS161N 


.44 


74S30N 


1.60 


74LSI53N 


.36 


74S40N 


,44 


74LS155N 


.74 


7453N 

7454 N 
7472N 
7473N 
7474N 
7475N 
J476N 


-33 
.33 
.36 
.30 
,30 
.43 
.30 
-52 
1.36 


74S51N 


.71 


74LS156N 


1.45 


74S74N 


.69 


74LS157N 


,50 


74SS5N 


2.39 


74LS158N 


.52 


74S86N 


1.44 


74LS1KJN 


,72 


74S112N 


1.69 


74LS1B1N 


.73 


74S114N 


1.50 


74LS162N 


1.65 


74S124N 


2.77 


74LS163N 


.72 


7 IB4AH 


74S132N 


1.24 


74LS164N 


.51 


7485N 


M 


74S133N 


.99 


74LS165N 


1,09 


7488N 
7490AN 

7491 AN 


.44 


74 SI 34 N 


40 


74LS166N 


2.16 


.35 
.42 


TiS'SiH 


1.48 


74LS170N 


1.95 


74S13SN 


1.15 


74LS173N 


.84 


7492AN 
7493AN 


.38 
.38 


74S139N 


1.25 


74LS174N 


.» 


74S140N 


1.4S 


74LS175H 


44 


7494 AN 


.68 


74S1S1N 


1.10 


74US181N 


2.10 


7495 AN 


.54 


74S153N 


1.19 


74LS1SON 


,61 


740ON 


.54 


74S157N 


1.19 


74LS101N 


40 


7407N 


2.33 


74S158N 


1.45 


74LS195N 


.54 


74100N 


1.3B 


74S161N 


3.S5 


74LS102N 


48 


741D4N 


.64 


74S162N 


3.70 


74LS103N 


1.24 


74107AN 


.42 


--:S5 63fi 


3,75 


74LS194N 


2.40 


74109N 


.42 


74SI68N 


4.85 


74LS19SN 


.68 


74110N 


-45 


74S159N 


544 


74LSI97N 


40 


7411 IN 


.58 


74S1 74N 


1.09 


74LS221N 


45 


741 16N 


1.38 


74ST75N 


1,09 


74LS240N 


.99 


74120N 


1.20 


74S1S1N 


4.47 


74LS341N 


.99 


74121 N 


.64 


.'.■-Sie?ll 


2.95 


74L5242N 


.99 


74122N 


.52 


74SJSBN 


14.00 


7'..S?43h 


1.09 


74123N 


.54 


74S194N 


2,95 


74LS244N 


3.95 


7412SN 


.53 


74S105N 


1.80 


7JIS245N 


1.96 


74126AN 


.52 


74S201N 


1445 


74LS347N 


.78 


741 28N 


.09 


74S22SN 


6 55 


74LS248N 


1.25 


74132N 


.45 


74S240N 


3.98 


74LS249N 


.99 


74136N 


.52 


74S241N 


3.75 


74LS251N 


1.45 


74141N 


.86 


74S251N 


1.90 


74LS353N 


.59 


741 42N 


2.05 


7. IS.: S3', 


7,46 


74LS257N 


.75 


741 43N 


3.44 


74S257N 


1.39 


74LS25BN 


.69 


741 44N 


3.44 


74S259N 


1.49 


74LS259N 


2.95 


741 45N 


.67 


74S260M 


143 


r4LSS«0N 


99 


741 47N 


1 21 


74S274M 


194! 


74UJJ88N 


.44 


741 48N 


.92 


74S27W 


19.95 


T*LSX!3H 


1.10 


741 EON 


1.44 


74S2B0N 


3.90 


74LS275N 


4.96 


74151 N 


.42 


7JS2S3M 


380 


74LS379N 


.58 


74153N 


.38 


74S298M 


696 


74LS2O0N 


1.98 


741 54N 


1.6B 


74S373N 


1.45 


74LS3&3N 


49 


741 55N 


.54 


■.-js-.ir.il. 


1.45 


74LS290N 


.78 


74157N 


.54 


74S3S1N 


7.95 


74LS203N 


38 


741 S9N 


1.88 


74S412N 


2.98 


74LS296M 


-99 


74160N 


.65 


74S471N 


9,95 


74LS209N 


2-45 


741 6 IAN 


.72 


74S472N 


16.8S 


74LS320M 


2 95 


74162N 


Si 


74S474N 


17.85 


74L&321N 


3.96 


741B3AN 


.86 


74S47SN 


445 


74LS322N 


4.95 


74164N 


.89 


74S478N 


1845 


74LS323N 


4.98 


741 6SN 


.83 






74LS324N 


2.60 


74166N 


,72 


74LSOOIM 


-17 


74U334MN 


3.95 


741 TON 


2.11 


74LS01N 


.17 


74LS352N 


1-35 


741 72N 


6.48 


msoai 


24 


74LSJ53N 


1.95 


74173N 


45 


74LS03N 


.74 


74LS3S2N 


11.9! 


74174N 


.67 


74LS04N 


.24 


74LS365N 


44 


74175N 


.83 


74LS05N 


.24 


74L3388N 


.64 


741: 76N 


.79 


74LS08N 


,19 


74LS367N 


.98 


741 77N 


,79 


74LS09N 


31 


74LS38SH 


.98 


741 78N 


1.16 


r+LSluN 


.16 


74LS373N 


1.39 


741 79N 


1,15 


74LS11N 


J14 


74LS374N 


149 


74180N 


-75 


74LS13N 


.24 


74LS375N 


1.96 


74182N 


-52 


74LS13N 


.2! 


74LS377N 


1.44 


741B4N 


2.95 


74LS14N 


.42 


74L!137BN 


1.19 


74165N 


2.95 


74LS20M 


.19 


74LS379N 


1,35 


741 90M 


.69 


74LS21N 


.19 


74LS350N 


1.44 


74I91N 


.78 


-slS2-;m 


.49 


r4tS383N 


1 J9 


74192N 


.69 


74LS27N 


44 


74LS395N 


1.35 


741B3N 


.88 


74LS30H 


.19 


74LS447N 


.87 


74194N 


48 


74LS32N 


39 


74LS490M 


146 


741 05N 


.44 


74LS37N 


42 


74LSIJ30M 


8540 


74196N 


.79 


74LS38N 


.32 


74LS631N. 


8840 


■74197N 


-79 


74LS42N 


.45 


74LS660M 


1.25 


7410BN 
.741 0ON 


1,56 
1.68 


74LS47N 
74LS48N 


.09 
.99 


74LS670N 


248 
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MAIL ORDERS SHOULD BE SENT TO: 

U.S.A. P.O. Box 1035 Framingharn. Massachusetts 01701 

Telephone Orders 4 Inquiries; (617) 873-0077 
CANADA & FOREIGN 5651 Fernet St, Montreal. Quebec H4P 2K5 Canada 



Foreign customers please remil payment on ar 
international postal money order payable In d * 

Prices are in U.S. dollars. Minimum Order. S1Q. 
Add 53-00 to cover Postage A Handling 



rniernalional b H -ink dratt or 
dollars. 



VISA AND MASTER CARD ACCEPTED 



CIRCLE 32 OH FREE INFORMATION CARD 



^Electronic 

Sales Corp. 



> 

O 

I 



91 



^\ Products 



o 

< 

92 






STAT1C\ /HAM BOARDS 



"5^/ 



ASSEMBLED Kit M* ^ 

450os 459.00 450ns. 429.00 

250ns, 489.00 250ns 459.00 

Bars Board 43.95 
Bare Board w/all parts less mem. 99-95 



MODEL 2CM5S 

UK DYNAMIC RAM 

MODULE $800.00 




■ M, It* Mil [*Mn*3.bl 



I 1,«- 



^"JS!?*-' 9 ? TRSBOADO-ON 

Disk Drtv* Sy*t«m 

■»*■■"»'»"'» fl| SALE 
1 £299.00 



Tlt+a 

• 4D n>. «l£fi i" hu CnUlLyi 



THE VISTA V-200 FOR EXIDY 

Pr<» SlirtiTO at fcW. A3 4T 149-00 



wjoot N i» 



WWIM 4M IDnx lzt* lfJ4SJ ) 

«w*-h i j mec i&w six imn 



:* 



ATTENTION VIDEO HOBBYISTS!!! 

* BOX BUILDERS 

* USE A$ REMOTE TUN EH/TI ME R 

+ FULL SCHEMATICS AVAILABLE 

* FOR ONLY $5.90!- FREE W/PURCHASE 

A S«*r.: 5c*c'ai Riiic-hasa A»aws Lf» To- Prnnrnt In* l<WM,ina\ 

NEW, UNUSED COMPONENTS 

Fnja Th 1H VflT-ZDI VWwHiitti Piiurftr 

I ldh*VHFT^Etteiitrw.diitwa4 



CfWDjifcW 538.95 
1 fr*i* C«e» UoMi *w.rurw,i:n 

HudDdiOn>4 iiu.Qi 

■I «0 Ort, b ?S 0*7, 1AM;taTJ J M | 

*' ^ctai illllH 

i two** Ifl ol -Whr y«nr 

it cm, $ 74 .9 3 
PiaatQ Call For Volume Discounts 



n AM BOA R DS SPECI AL , 

I BK JUuir Mlv Etyni/nlt RAM Bftardi 
_AJM1II. 1 T in+a I1 1 9.94 Ur Iai1#d 495.00 I 




lowMstH 



6K 



LOW COST FLOPPY^ 
DISK SUBSYSTEM 

StofTHins FDD 1 7o-E (2ft V1JTA Fk»w Gwiti- 
lei fS- 100L. Cui, Po«*r Suppl/A tail* CftW 
D-j* Dpwicng Sy*ham Aii»nt*w J, Ttuw 
Wlkvuf WeM 5*1*1 I 14 '. -j. ■:-:■ 

*»*[( Hi tWrt HU rtltJM H ipi HIE* 
SWES3WW ffl 799 00 VALUE] 



WATANABE M I PLOT 



^M^^TATlCTSnffiBJrRES" - 

250 ns 450 ns. 

SKSJatic $209700 $189-00 

l&KSlatiC £449.00 $399-00 

32KSlatic 5729,00 S629.QO 



CENTRONICS PRINTER 

Medal 737 

* Conlrcflics. comcHale jmntBr 
■ Tris 7 37 his everything Check 

ano com pare irj* feaEurss. 
» New !(./* r-'ice $833.00 




e(k L# SD SYSTEMS BOARDS 

S^ TAKE 1 0% OFF! kpt *&» 

SBC *O0 S<nj\m team Computer \lto»i\ 124500 t 34900 

SBC Kfl &na!i» Baire Ccnjftiifi |4MHi) 29900 39900 

JOQ fca-i*- S^l*m. J'SK 449 00 

VOB 43*4 Vdaa D*ctoy Boajd 11400 45900 

Vaua T.:mi >l 325.00 <23 K 

E«*fldaPHD« M5W IJiMl 

SDlCOCoir^ln Sviltrr R .E4i< - UErJOQ' 

5D2M Gtmoul^r Stiiem. #/WK - 7«i>5 CO 



6800 HICROMODULt m PRICE LIST 

MODEL NO DESCniPTlOM PRICE 

MCXH 

«oa 

HOI 

«0< 
K0S 
1610 



6 SlSI Mnthcr Bcjrd 
QuddM 

,1 S:ol ,'.' ol - tt &;*rri 
POM«r S^iH^y 
DC Inpul Pcrvitr Suppty 
ir.Hr Prolo Board 
AftHi PUK/Mnmory Wwfu-u 
HI 2 BwNnrKl UMity Prai eoirfl 

Klfi 3 ?K EPROM,' FWrJ Modutt 

Ml* EPAOM P'M-iPim'ig M«fd 

9420 l£ Cn*rmtl Pj?jl*l I/O MUulfl 

«?Z Sariu-PjrtltajE iXJ Mosji 

war 16 k; sube ham ucdui* -ATont 

H?9 3;'r: S»l<: HAM 450m 

K2VA 33K STilc HAM ZOOM 

9630 Cars EKtcMtr 

9S40 M*<1ipia Prorjiafn-Tac!* T-tc 

9690 SChamr^ltXifl-s.1 5*'ijH'QMod 

9G55 ltirt|natr.| Tkpt Cs<nlr0li«r 

M103 32*1? tiO Wodula 

KTGl? COnLatf CrOOvW M&SunO 



175 00 
TSOO 

IQOM 
Z75ijtl 

aaoo 

495 00 
ASM 
250 00 
25Q0G 
23&00 
32500 
'•jb-JC 
ESQ CO 

e»co 
eeco 

395 OCr 
393 00 
550 00 

ar£co 

35000 



$49.95 TRS-80/APPLE $49.95 

MEMORV EXPANSION KITS, 

411 6's. 16K (200/2 SOns.) 

8 pos Far $49.95 

w/inslnjclions & \umpet5 

Call For Volume Pricing 



* Special; TRSSO Schematic 

* Expansion Interface Schematic . 
■* Eitpansion Interface Connector. . 



4 95 

4,95 
7 95 



EXPArJboRAMI, MEMORY KITS 

* Bank Selec;abn? + Uses 4M6 200 ns. 

* Wriie Protecl l -v*PcwereVCrC. ±16VDC 

* Phantom t*g£H* Uf> to 4 MHz 

i '■:<] : ; i n. ! o 64 Kit (41 10) Assem & Tesl«0 /»] : J SSO 

16K $269.00 48K $435.00 

32K $349.00 64K $505.00 

DISKETTE DRIVE 
3.2 Mbytes capacity 
(un'ormaltedr, max, seek 
lime 1O0MS. 

ACP Price. . , 

^Traser 

Model UV 5 -11E $©9.95 

Holds 1 Eprom's at a lime 
Sacked by 45 years 
expedience 

ModcE S-52T. . . $255.00 
i- 1 , lasslonaj InJustrral Model 




»3>1 99.00 



EMAKO-20.. Reg, 5777,00 S599.00 



UH BELIEVABLE]! 

1 25Cidv<M \pm -VofliEai 
Formal Unit ■ 36 Chaiit:- 
C*fa - Upp*//Lo«flp Caw - 
* if lo fi.5' AdiuilBHa 
■ BO ■..:!-■'.■ Ul ::■.:■;.:.■■!■ 
"tdlh- Full «cAir, ASCII 
EMAKO-22 

PrirtS l 13? IftVn *.t*!4W w 




3799,00 



VISTA V-300 PRINTER IE 

25 CPS. Full Character 

Daisy Wheel, 136 Column 

Model 

No. FP1500 S1 995.0O 



BASE II PRINTER 

BO CoH^tin Rmpscl PvinriOr 

• £0 L^tt P*r Mmui* 

• 1 >V2» UK 50 
W«Nt 

• 72.80. Sfl, IB;.- 
1 3! C'-o'- L ■■< 

• 5*'TmI Switch 
RCO SC99CQ 

WITH ALL OPTIONS acp PF,| Ct: $599.00 

Dp(«W*rrorim.iLilScrfa(»Buh"*rlJft30Chjrli . -15000 

OpIimi ■$" Mrg.'i Si>e« Pas*.- Advarc* i i'l^ci 90 M 

Op1t0flT"Tf|Cl*rFMd 5000 




Z-80/Z-E0A/8OQ0 CPU BOARD 

* On board 37M * 2J0S Ineludad USCnil 

* P«v«r en Jump ■» C&<npl*U}y twrhaHd, 

* Z-SO Jki**1**a »rqj TtLlM - 11B5CO 

* Z-S0Ki[ . 1^29.95 

* Z-SiBimP'CBcj-d £34.99. 

* fc.-4.MH.' Speed Add si !■■:■: 

BOiSOA Kit ,S 99.95 

B08QA Ass&mblaJ , . , $1 49.95 

S-1CrO MOTHERBOARD SPECIAL 

8 slot expandable w/9 conn. 

reg $69 .95 NOW $52-95 



SIEMENS FLOPPY 

* Special bLnr *hm HjptUyUtlB 

* 4" LVnna *nh D^f*-L>flrfi{.; T 

* VQ Dtif Wa^-nnhf 
* CHECK OUR FLOPPY DISK PPllCIHOJ 

QNtKlSPAQt 



ACOUSTIC MODEM 



' D 1 CAT MODE M NOW A VAILAI LE 




?*fi» 1 1" >5»- U*u# 



•tWt iS' da Mrt? 



*£lO»lSaMMin 



4N» 
>■!« 

449 U 

i»K 
77»« 

IHffi 



DATA BOOKS > COMPUTER BOOKS 

1MO IC Maila' 634 95 

4TEL Dm BocN 7 M 

*hTFJ L MCS S3 Uanwii r&j 



1350 
12 » 

ieco 

27 50 

tflSO 



<-."-i ■ >j 1.1 : -c : ■. :■ Q 

.l''j-sU'.'MlV.. I 

SDK5A Rrcgrammwifl 

ce^C Pf-jflhirttnwo 

2BQ P'OQJaWinflina 

VC> II Sdnw Rfl4' MrZILip<-«:at-[(4t. ^/BiVJijr 

'■(i III Some Rf-K SliCCCTI t« ■>,-«-] JV/Rnflif 

■~.i-^ '; '■' -■:■■:■■ a .:.i 1I1 



*4LI • mix COMPUTIR BOOKS • SALE 

450? Glrilll s ' > "j ■ 

Infpg *D. Pa-njfia"* Byt^ltH Ccmpui.ng ijfl^ 

W-'coof oca vle'i Fi««i Cn-p*. hd Sn^mi i j gs 

M^lCJCfQCDIV-V '^1*1*-. fig Tnhn^jCTI 1 ? 95 

Proo>aiwTSj<g irvt ZBQ 1335 

PTTaflfaflun.ng ir* Z8000 1J« 

PiDornmnirq ip* 6503 1 ? lis 

OSOr? AflpJc^iieinc Bcoh 4 2 S3 

CPM I'ji:;::. 1 J £4, 



FIRST TO OFFER PRIME PRODUCTS TO THE HOBBYIST AT FAIR PRICES! " 

1. Proven Quality Factory tested products only. 

2. Guaranteed Satisfaction 

3. Over $1 ,000,000.00 Inventory 
1981 CATALOG AVAILABLE SOON. 

Sand $2,00 for your copy of the moat complete catalog of compute* products. 

A must for the serious computer user. 



MICROPROCESSORS 



ran 'i iflfc 1 leBUb 


siiftoo 


reooj is \»t \', C4K 


143 00 


i» 


10.TB 


ZBC* 


■4 50 


fl'3&Mi 


[£95 


H50 


'B9-- 


CD1B02 




MMH 




&:3DA-4.M.r. ; 








eOOai-9 


t495 


?90P 


.990 


S40"A 


H9S> 


??03 4,*( &jpflriirc*. 


2995 


TUS-WOOJU 


4.995 


CC16W 


JD96 


r. : "--- 


lt.50 


55024 


■A.95 


IM6I03 


20 95 






SflOOSiOMM- 


■9 05 


G602P 


lr.gs 


4034 


1995 


4TM 


4995 


BT4I 


0995 


6409 


3745 


HU 


cm 95 



ADVANCED SUPPORT 

AM951 1 Ar-lK. Procasaor 1 75, DO 

9512 Arflh Procaii*af 1T5 00 

BilSUruv Timmtj . 7ft95 

*Man t Dw 4, Cwrcf.t? ■. B 95 

AMB51 9 Ufiivaraal Ipitiiflrvtir iH95 

Z-80 SUPPORT CHIPS 



JBC-PlO 25MHi 

IKIA.PHD 40 MHz 

ZKrCTC 2.5 MHz 

TJHA'CTC 4QMHIE 

ZM-OMA 2 5 MHz 

:C0*-:»JA 40 MHz 

ZA0-&0.O 2£MHj 

ZtK)f>S:0Ki 4CMKZ 

z&o-sicvi Si Mm 

MflA-WJ'1 4CJMH! 

2iJ0-SiO."J 25MHI 

JiW-SlO/a AC-WNi 



fi.TBi 
17 95 

*75 
k2 95 
29 95 
34 95 
15 9J 
34 40 
3-191 
39 40 
3191 
39 40 



80aO/S085 SUPPORT 



aiasflisflvo 

8755 1^0 win Epion. 
8702 Off FtanCani 
8205/745 laflDecodar 
8215 8 fcr Ire 
82 N Prttnlt-lril 
82 1 C But Drirth- 
8?24Ck>^.G n 
8234-4 [4MHi| 
823fl tW: Drn^r 
fltSB But Qfrw . 
HJ2a Svt Ccni'd 
8233 Sy* Cwl 
B?5i ftog UO 
8253 trit TiffUrf 
8255 Flag I/O 
8357^eg DMA 



8279 P 



54 95 
395 
2 75 
5 25 

.2 75 



STATIC RAMS 










ML02 450*1 /*>LE n ' 


I 1 30 1 25 


99 


1 59 1 51 


1 14 




KiS' 


3 75 3AJ 


3 55 


?11? ■ 


2 94 1 4! 




2101-t 








21lAL'250ni 4404SI 


5 W 19: 


550 


2114l,-450rt1 (AO*5l 


5 50 523 


4.79 




495 T5C 


590 


HM4HIU, 


595 599 


4.75 


EMA4200A 


9 75 8TS 


795 


UAt4«Xa 


7 95 7 25 


424 


AM 09140/41 


1095 10 2! 


9 24 


AMM130-3S 


1*4* 119! 


■0*4 






1 IS 1 7> 


l 24 


P3l55fl>3425l45nii 


914 a» 




5511 II 


il CMOS 


795 7 9! 


7 24 


2147 Lew P(r>«r4K5l4r> 


1995 164- 


1495 


93414 




5 55- 895 


890 


TMMOil 


!1 95 1095 


to SO 


DYNAMIC RAMS 


41B/411 


-. -.,h .>.-. ;. „ 




8 75 








4995 


riSPifll 




.:-.--..!.- 


X 1 118 F.n". 




4 95 


4060 4n 


'. ' : :■ f ■ - 






.:-.. .ir 


a 1 |18 P n 






7104 41 


a l 418 Pi. 






4027 4K 

5241 

5242 






4 91 

1 95 


1 9S Adit* "W 

i 95 0**4\ 40M.L 


5370 


JQE RAMS C6M 


7 45 


V"-.i 


*S5 EtD4 

:^[:Si59.96ioca 


4 95 

1 90 




SOCKETS 


'Ana 


La-Pro .',:.. :.r. 


| W1 r » Wrap 


J L.V4I 








1 


II 






45 


14 


.19 




a* 


54 


II 


90 




aa 




11 


24 




49 


84 


20' 


» 




49 


99 


22 


34 




79 


1 10 




34 




U5 


1 20 




43 




i ■(■ 


1 49 




54 




i31 


1 6!) 


40 


60 




140 


i ec, 




ZERO INSERT.ON FORCE 


IC?-* 15 SO i^Pir. 17 


10 4oPin 


FiQ3$ 



FLOPPY DISK I/O 

I77J01 8 4 

ufuri NK F OpfiY 

■78' IXUFUOPT :iDi 

1791-01 Dui*FlDppy 3495 

uPd785naiXrr 4943 

A/D CONVERTERS 
u. r &:-n t.i B.fj.- r use 

n/pi iijij! ELn*-, 7200 

87034ml TB l.tso 

WQOVWllFfKi Can 
A7K3 iDOflKO 
14ML64CT 
I4ML9 D D-' 
DACOi D la A 
DACOfl 
DAC 100 



j IS 
IH 
494 

5 94 

I u 



TV CHIPS/SOUND 



4 95 



»t-1.B1[»i C <L>irr«| ELW 

AVJJ5 1 5 C©'!?' GvwirttfT 2 -91 

AY3e0D3>1 l»1' B Ct Ofema I 95 

AV-MflOe-i MV^BPiH Cuncj OJO 

AY3440r- 1 Sh.Dol.ng GjIH^ H. 95 

AY349i Sound G*p*i»it: 1 2 95 

3H7.54/ 7 Tl ijund L?<nivflf*r 3 95 

IHWS3JO/71 TV Syncn 0*f 995 

MW5049 P-»KfJ4f 395 

L.M1ES9HF MTdtlliJV 395 

WM57100NSGCa>DrTV 594 

WW57l04&KhG4,ft JTi 

HF MedbHiD' w/fnAa 494 

Min MsOuli^pr 249* 

WAVEFORM GEN, 

8039 FLfTti-en O*^ 349 

MC4024WKJ 3ftJ 

.!■."'. ■: r. ■•;""■ . l 95 

XR32D4 r ..-":-,a^ Gonaratw 5 75 

SHIFT REGISTERS 

MM5O0H Pv*IZ5 SO 

UHdOBtN Dual 355 294 

MM9MBM Dua< L24 2 94 

2510XDW 100 1 95 

2447CVK40 49* 

3341 Duai 40 4.45 
3351 40 jt 9 FIFO 
3317 Quad DO 

FIFO 



3347. 



■i-3E 



6 35 
74 95 

995 
a 94 



LED READOUTS 



MOO SUPPORT CHIPS 

4910 129 a A Ran 

4920 PIA. 

4921 PlA 

4424 Pnonlj ; -.1 
4S34-1 9i*i-8fBf6ffl 

Edl^5.. , K&46W5 0H~ Ctf 1 

4847 Cote< CfTf 
4450 ACIA 
4912 Sc ii- Aaazriai 
4eC0Mod»m 

LVlfl* MCduOLlQI 

UriA lOMH^OSC 

»75 

E-5&G Sua Dn-flf 

MC664M 

49047 



SHIFT REGISTER SALE 




CTS DIPSWITCHES 

CT52M.3 ■ 75 CTS2M-7 1 75 

CTS20B-4 ■ 71 CT520«-fl 1 95 

CtS208-5 > 75 CTS2M4 1 95 

CTS204-8 ■ .'5 CTS2O0-1D 1 95 

COHHEOTORS (OOLDJ 

DB25P lRS?3J!> 3 25 

05755 Fgmala. 3 75 

H»d 1 7j& 

Sii ifMtmd. 5aj n sr.50 

32.4J WAV, S.*T KIM 3 05 

43r4a W/W, S/T, HOT 
5Cu 100 5> 1 00' Csnftftflff *rt» 
50/100 8> 1 00 Oswctvy tm 



450 
495 
345 



2503V 
3304V 
25Q7tf 
2517V 
2524V 



2524 
2527 

2524 
2424 



HHM2 
AUMU 
*AHX84 



S» ti*m AawHo- 



r^nrn Arc* n#ilE4 

C^twt. Arada ir i OF 
'■'..I- ■.!>. \Jt BF 
Conm CaFak ^afn DF 
Osmn-i feul HsjlZ-r 
-«* LdiaF 
UlfftpF 



B502 SUPPORT CHIPS 
4520 P<A 7 50 

4522Mu4l M.95 

5530052,003.004 .005 2 1 95 

4532 , 1995 

5151 1994 



PROMS 



1707/A 
2732 



740 
IL>5 
"^ H 

tUfl 

19 W 
1395 



2T14-4V 
27I4-5V, 12V 

2754*V 
5203AO 
5204 AO 
1M5410 . 
SALE 4723 12 tt 8... 
92Siil 512KB, |t$i 
423:23 32^ a 
92S' 76 255*4 
B2SIT9 255*4 rrsi 
8*Sl305l2it4ICCl 
82523 
825131 
82SL37 
NOTE: WE PADGRAM PAOmS 

CHARACTER GEN. 

2513O01 .,5V]-Jpe*i 050 

21l3005C5V|Lo*ir, 1094 

25 1 3ADM3 ;5V1 Le**' 14 95 

MCW6571 1175 

Mt*46571A 11.75 

MCH8574 14 50 

MCU8575 H 50 

UARTS/BAUD RATE 

7Hie02Bl5V '2V> 
JWJIGiiiS* 12V. 
AV5I014^1412!|5'141 

AViiaisAiiHjisw 

TUSI01LJ5V. 121A 

MM402 

WS4CI 9 95 

J.J5aU5F» 995 

157lBAMr<rii 24 95 

SAi.1 TR147II t.ai 

MCL44H 1195 

470? U 95 

WO 194 I T,* 

COM 40)0 1495 
KEVDOARP ENCODERS 



IC SPECIAL PURCHASE 



Lf 135CS JFH AnaJeg Mull! 8 mi 
ICM 7045 Ptk4>«<i SlOpWatth 
ICW 7205 CMCS L ED StOfPHaUcNrTl 

ICW 7207 DKalifflr Gnnl'D*4r 
EW 7704 Sfr-rr Ottcadr CcurHM 
ICM 7709 CW* Gcnnratar 
lCt7S07 3',r DwrArDiLEQi 
MCI4433P3'.j L^ailA^OCaiw*r!fr 
ICL42I1 VQllag« FlfrarcPWt 
LM 18S0*GrajndFaulllC 
LM 350&4 Quad AmpUia-* 
LM 291 7M Fi*q lb Vert Can T 
4Y'3O550 M dol OmM 
AY-5-3107 40MF»z DVH 
MEM 4K3 lAMfaq Smck* OflKlei 
27S04 32 1. 9 PfDfn <IM 5EO01 
Gil ISM 5 channel U«fv| ' 
LL'J J0O3A 7 rhiPflt'D-fLO- 
?'0l*L-4 , 

MCM 14505 84 »| SI41C flan 
WOC 1003 i4h|26l Oflo Compear 
SPX3-3 OplO C£u|S4«i 
7520^25 5t 



MK50'4Ca£ 3/1 » 

74599 3 1 0-u 

LM323K 4 94 

MCI377 . B95 

MMS39EI-4A/B 2 95 
LM 377 I 75 



LM347 
LM 3302 
LM4458 
FrC4l36 
PC 4131 
COM 5027 
COM 1037 
BulClOO 



23 i*5 

< :9 95 

750 

18 95 

8 95 

14 95 

I395 

145 

J'l W 

M 00 

H 199 

74 95 

995 

H 95 

295 

tag 

49 

195 

.494 

1/100 

3/100 



7/1 99 

39-31 
*995 
1595 



NAKED PC 

£ -60 CPU tthacarl 

aoeoACPU 

SKS-.artnAMiicjeS) 
VEK 5l*l-c fl*M I?' 14| 
ii*- &li!-. IWM|- V m 
KE[^Ont(370fll 
F 702 Eprflrti BOfyd 
2708.--27 1 E. Eewfi inn*cii 



134 ut 
34 94 

74 95 

24 95 
2495 
2444 
MOO 
34 91 



2708737 1 ti [pron-WKl 30 00 



R*al|ar4 CLatk 
ACPPrcro Bd |3M Cwwi I 27 95 
VWla AflOO Praba. 2220 

Vk!«BO03 U «l«e 2995 
ACP Ejrnndf ■-■Cfirtn ■*** 

1A0*o IffiplKe ^S5M| 31 95 

Fi-jlifi i-ii-*ac* rSSMi 31 95 
13SK4M«|h4rBo4ndLV.W'L:: .2 5a 
B-Scl WMiarfleard |hVMCi 2995 
4SH:rMoftar|e/iuindat*n 3495 
"'■ix- Tr. ; .i Bug Bo«nih CALL 

WMC Floppy PC& .-3495 



COMPUTER SPECIALS 



tint* 



oisco 1 

*■: ... i -'..: ^ -ii..., 
PET2O0I-18N 
EwdV ScrCwarwr !8K 
Crcfie.^-s ^<: i! : 
Harare* 1 "W32K 

Pll-,»! M <•!■»■>} ne 

iPSl 14?0D*btoRG 

Aaih* DP 9000 

CartlreniCa MitfftS-1 

Sa/«lQ12a 

T« I at j pa Medal 43 

H'Phu ni. : :ipi 

HiPldl Chpituer 

Alan SCO 

A«n4C0 

Tl 99^4 1 

LMdax lfMunrlijr 

CanlrcflCi 737 

T.tpjKomTrlOO 

'"■?-:: t T-7O0 

Sanyo 9 _ Monilef 

5*ny« ', 5" Mo">Mf 

Md *? MHi UoaidJ 



1094 

5450 BH 

CALL 

'9551195 
3295 2695 
995 875 

i'J- 121 

494 794 

1349 1140 
1085 a94 

-j'. 735 
995 ?4* 
999 750 



. ;: 
. ... 



VERBATIM 
DISKETTES 

100% CERTIFIED ERROR-FREE! 

a ii ruci) man tlKlcir : it.: i ::: n 
TW£ mscfjfti&h nctggirg 

5HCL 5jniSKtpMiR5K rt 5Ntt 

52519 !?"m -rti-l ji^jc r 1 . ?7?l 

125-H llM>MM(«n 17H 

• 414 Tl -mi l^l.i HIE ■' - IIIEtl Hill 

51225 



SOCKET SPECIALS 

14P.rtwrt»-3L S 35 

lBiP.n*.V2L 54 

70Pini*i**2L T4 

14 FVi it 15 

22 FVi UE IS 
Ca-'i Icr miM or<ing 



i-TTHH 



Ul 5X30*4 TBS j: i' 



4.YJ-3374 

4Y5-3C«} 
HDOIU 
74C922 
74C923 



« *l TUEK1. MULE UN I Mltf H4llTTf. 

JK--7- 5mSHJBnKJ5A45a WIU LliK 

555-14 (Oxwlati tAU AASCCO MM 

553-lt niHarXHUini' 31 'jo 

a 1' mSLtltlflEiaiaUITtE 

'l*c :■ Sdi 5«9c LVi.ii i,-4 j hi;-: 

■Ofut-37 31U«SAtllnW|9u| 51 H 

JCaU-di 5dt 4auB> tw^Mf )'1Q <1K 

•OUc-Ci far Da** Son dmm dwm, ir*- zjk 

VOLUME DEALER PHICJNG AVAILABLE 

WE Al^O STOCK DTSANCALL 



TTjPUli- um Clack. MjC, VISA, 
AMEX. C-B. Or COD COD -aa j.-ei 
?5S «tp»n Ci-anat DTOen plflaaa 
rv.i..3e * tc-j'.ai date *cf*fln par 
I3J Fwatul O'CaF'bypNo^ <na^ «r 
mx MINIMUM t<OQO PtHH -r 



2 -tj fc Ejfii:* aod 30c for aaon 
lioflal Itn Fw an *3a 7&c Itu jkH" 
1*yuu •» fOBrilLjH Add lOSih-p- 
[ing and Mi^aj COO i 1 1 Siezlra 
Mat raaponiJji* rat tfltn &«in* 
r.ami i-bnacl »p. Dj^« uhj W» r|- 
Hntj rflM la knur iqb»it44tt tvn* 
-«tii kibptal 1o |w*;«vi mtud add** 
Fltlail prong m*-, .jlt/ hian M|il 
Ordt- -iV r rnant -i-+ nont la uib- 



RETAIL STORES OPEN MON-SAT 
STORE 1310 B" E. Edmger STORE 874 El Camino R*al 

ff 1 Santa A n a . C A 92 705 ff 2 Tusti n, C A 92880 

Showrooms, Peloid Warehouse Specializing in System & 



P.O. Box 17329 Irvine, Calif. 92713 

Direct Order Lines: (714) 558-8813 

(800) 854-8230 or (800) 854-8241 



FOR INTERNATIONAL ORDERS: 
1310 E. Edlnget (7141 9S3-O604 
Santa Ana, CA 92705 TWX; 91 0-595 1565 



CIRCLE 34 ON FREE INFORMATION CARD 



7400 



SNT*DQ*i 
£N740iN> 
i! j. '4.Q2N 
5W74D3N 
-5N740"lh 
5N74Q3*f 
SN740CN 
SN740TM 

5H?*Mn 
■SN74,iO** 
5N7411NI 

SN7412N 
5N74«3N 
5N7414N 
SN741SNI 
SN743 7N 

&N7422Ni 
SN7423N 

5N7426N 
5W 7426ft 
5N7427h 
5>N7429h 
SNMJO 
5N7432K 

£N7*JfW 

5N743BH 

SN7440ftl 
5NT441N 
5N7442H 
SN7443H 

SH7444IN 

5N 7*45*1 

SN744EH 
SM7447H 
5N744IK 
5H74MN 
3N74&1N 
SN7453W 
SN7454S 
5N 74.53*. 
5*74B0N 
5N7470N 
SN7472N 
5N7473N 
SN7474N 
SM7475N 
3H747£h 
5N74T9N 1 

SM74JI1N 
&N7452H 
SN7403H 
5«74B5ft! 

5*J7486N 
3.N74SE1N 
SW74«l^ 
3N749JM 
5N 7442*4 
&N7493N 
5N74V4H 
■3N7495N' 
3N749BM 
5N74-E17N 
SHT410M* 

SN74 '■-,., 

SN74TifiN 
SN74:2iM 
SW74U2N 



SS:"4123*« 
SN74179N 

5W74t2>3N 
SW4H?*N 
5*<741J2h 

5^74 i»M 

,-.._.. ^ 

0',-4'4-', 

5*74 142N 

5*1 ■>!■-! j 1 . 

SH7414J4N 
SMM14SH 

SN74147N 
SN7414BH 
5H74H50r4 

fj l ,"H-i-S 

SH74142H 

5W4 153*4 

SW41&4N 

SN745S5W 

5*74 (5I5N 
5*74 I 57N 
5*474158*4 
5N741&0N 
5*474ifi1»4 
5*474 1S2N 
5*47* 163N 
5*474 154N 
5*474 1BSM 
5N74 165*4 
5*474167*4 
5N7417QH 

5*47*1 73N 
5N74174N 
SN7J17SH 
5*474 17BN 
5*474 177T4 
&H74173N 
5*4?4 160*4 
SN.'JSIFJIH 

Sr474lS?hi 

SS74154N 
5*474 lfliM, 
5*474 156M 
3*474 1B&T4 
5*474190*4 
5.1s '4191 N 
SH74iG?N 
SNJ4lM,r4 
iNT4194H 
5*474185*4 
5*474195*4 
5N74197N 
5*474 195N 
5*474 139N 
5*474221N 
SM74251 N 
5*474273*4 
5*47427gN 
SH74253N 

5*474254*4 

5*4r4355*4 
5*474290*4 
SN742»U 

5*4?43&5N 

SN 74366*4 

S*4?435TN 

5*J7436flN 
i'.l-iJX 1 . 
5r474393*4 
5*474490*4 



CD4CQQ 
CD4GOI 
CD4QG2 



C04«?7 



CD4009 
CD401G 
CB401I 

CD4012 
CO4013 

C040T4 

£0401 5 
GD4Q16 

CD401T 

GD40IB 
C04019 
CD402Q 
GCWMt 
CD40J2 

ccnosa 

CD4M4 
C04[}25 
£0*027 

CD403A 
CD40>5 
C040M 
CD453F 

CD4Q34 

CD4C15- 
£0403,7 



C0*04l 
CD4Q4I 
CO4043 
CD4Q44 
CD4044 
C04047 
CP4&4S 

004049 

CO4050 

C Cues' 
CD4052 
CDAC-S3 
GD4»5 

CD40i* 



CD4«« 
C04O59 
ClUOTO 

CD4071 
CO4072 

CD4C3 
004075 
CD4Q74 

CD4077 
CD407B 
CD4D6I 
CD4011? 
CD4C4& 



12* 

2 15 

1 as 

13f 
125 



1 10 
1 10 
1 10 
3J5 
3 95 
9*S 
134 



CCHM3 
CD40B4 

crxoaB 

C0409B 

MC1440a 

MC14409 

MC144T5 

MCI 4412 

MG14415 

UC 14419 

CCHMi 

CD45C2 

CDJW3 

CD45C5 

CD43Q6 

CD4507 

OM509 

CD4£lO 

CD4511 

GD451Z 

CD45t5 

CP4Stfl 

CD451S 

CD44M 

CD4S55 

CD454G 

74COO 

74C02 

74004 

74COS 

74C10 

74C14 

T4C20 

74C30 
74C3Z 
74C4? 
74C4S 
74CT3 
T4C74 
T4C0S 
74CSB 
74C90 
74C93 
74C95 
74Ct07 
74Qt5l 
740^54 
74C^57 
74C160 
74C16I 
74C1« 
74Ct«4 
7-1C173 
74CH74 
74C^S 
7«C^« 
?4C>«3 
74Ctfl5 
74C922 
74£»?j 

MMaccar 



.■•!■- 

2 94 



350 



2:15 
ISO 

]5C 



CMOS 



.90 

zsa 

?4B 

IMS 
tZ-fl* 

l?tJ5 
:?S1. 

4 95 
-3B 
105 



3S5 

T39 

T39 
3 U5 



2*9 
350 
2 10 
2 38 
2« 
239 
239 
259 
7 75 
5 75 
239 
2.39 
239 
7 95 
» 95 



74LS00 



'4i$HN 

'4,5,5". 
74LS02^ 
74LS-D3N 
74LS04N 
T4L5ffl*« 
74LS0BN 
74L5WN 
74LS10M 
74JL511N 
74L512N 
74LS'3h 
74LS14N 
74LS15K 
74LS20M 
74LS21M 
T4L&22N 
74L52SN 
74LS37N 

74LS3QN 
74LS3ZH 
74LS37IS 
74L53BN 
74L540N 
74L542M 
74L.S47N 
F4LS49N 
^4LS5ir4 
74LS54h 
J-4LS55H 
74LS73M 
74LS74N 
74LS75N- 
74LS7BN 

74L543AM 

74LS35N 

MLSWh 

74LS90N 

74LS9ZH 

74L593W 

74L595H 

MU5»H 

74LS107N' 

74L5109N 

74LSH2N 

?*LSti3N 

74LSII4N 

74L5122N 

74l5t23N 

74LS124N 

74L5IJ5H 

T4US125N 

T4LS132N 

T4+.S1J6H 

"4^3:2L.N 

74L5MJ9N 

74L5145N 

74LS149N 

74t5^5SN 

74LS153N 

- ai_ $:;-a n 

^4j.S^55H 

7JLS15BN 

74LSt57N 

74L5I5BN 

74L-S.1WN 

74LS1A1N 

"4LSlf.;N 

T4LS1S3N 



f4LSiri4H 

74LS1B6N 
74LSlfiBN 

74L.S1ESM 
74LSITOW 
74SJ173N 
74L3t74K 
74LS17SN 

74LSl9ih 

74LSH9JN 
74LST9JH 
74L5il94N 
74LSt95H 
74LSt96N 
74LSi«i7N 
74LS221N 
74LS240N 
74LSZ41N 
74LS242N 
74LS243N 
74LS244N 
74L5245N 
74LS247M 
■4LSJ4RW 
74LS24CJW 
?4LS2S^N 
74LS253N 
74LSHTH 
74L525*N 
7JL52i9W 
:4L52COW 
74LS2&1 M 
74U306N 
74LS273H 
74LS275N 
74LS279H 
74LS2B3M 
74L5290N 
.'4 L 523 IN 
74LS29JM 
741S2»1 
74iS324*J 
T4i.S347N 
741S34BN 
74LS35ZW 



74LS3B3N 
74LS3S5M 

74LS3flflf« 
74LS3S7N 
'4LSa«N 

74LSS73W 
74LS374M 
74LS375M 
74LS377iN 
74LS3A5N 
74LSM&N 
ULS3MN 

■■■-.:- !="-, 
74LS3J5W 

74LS3WN 
"4L5424N 
74LMWN 
74LS570N 
H'LS»iN 

eiLS47N 

fllLSMM 



LINEAR 



7BH05 
TRUH 
78MG 
LM105H 

LhUOlCH^ 

UU304H 
LM305H 
LW306H 
U4307O4W 



L+4310CN 125 

LM31 lD.-CN.-w S4 

LM312H 175 

L.M317T 275 

LM3.1AC.H.'H I4fl 

LM319JVH 125 

LM020K-KX- 1 49 

LM320T-XJC I 25 
LM320H-XX- 
LM333K 
LM324N 

L.M340K-XK* 

LMJtoT-XX' 

LM340H'XX- 

LW344H 

LM343N 

LM35SCN 

LM360N 

LM372N 

LM37BN 

LM377N 

LMJ4I1M 

LM333T 
LM336N 
LMJ87H 

UMasoN 

HE531V^T 

NE555V 
hE54€iH 
NESfilt 
NE552G 

NE5E5N.'H 

NUMn.M 

NE592H 

LM702M 

LMTCBN'H 

LMTtON'H 

LM7I1N/H 

LM713N 

LM723>t'H 

tMr33N/H 

LM7J9K 

LM7* 1 GHin 

LM741CNO* 

LH747WH 

LM74SN.-H 

LM760CJ4 

LM131QN 



i :$ 



1B5 



LM1414N 

1.M14&9CWN 

MC14MN 

MC145QN 

tMl4«|St 

LMiaOON 
LM1&2QNI 

LM1&50N 
H.M1&S9N 
LM2U1NJ 
LM29O0N 
LM2U1N 
LW2S17N 
CA301ST 
CAM1ST 
CAJOSiT 
CA302JT 
CA3035T 
CA303ST 
CA3C46T 
LM3053N 
CA3059N 
O30WN 
CA3M2N 



CA3O90N 
tXHJA^N 
CA30S2N 
C*30«N 
CA3CMN 
O3049N 
CUi>HN 
CA3097N 
CA3130T 
J CA3140t 
CA3.14C^ 
CA3140T 

CA3401H 
MC3423N 
VC3460N 
SG3524N 
CA360rjM 
IM3900N 
LM3905N 
LU39O0N 

AC4I31IM 

RC413&H 
RC41A1N 
SC4194 
RC4I95 

ULN2001 

ULN2O03 

5*8744 SON 

5N75451N 

£H75452r4 

SN75453H 

SH75454M 

5N75491H 

5M7a492» 

5M7M93N 

5N74494M 




1 1 r J 



395 

350 



1 to 

450 
41)5 

440 



ADVANCED 

COMPUTER 
PRODUCTS 



99/4 PEHSONAL COMPUTER 

Superior Color. Musk . Sou nd A GripT|i« - 
6, a Powerful EJritndtd Banc - All Bui II H n 
H.ir*\ Sp-eipjl T.V 
Adfl.[M4ir Idll y.-j j upiB 
VOur tuSVrtQ T.V, Ut 
as a computer display. 

5499.00 

ConHra wily. 




3ECKMAN 

Digital Multimeters 



MULJEL> Tiril lu 



TC-\ DC-20! 0«i 
'^ A HVJltMio 
r " i\ RP-SJi RP 

•*?- 1 OL-241 Oal 



in ■tea* tULf n w; wi*az i°au -Jm™ 
nruuir PmcHB ■ IN l^nvrtA vm 

TCCH 300 Ctajtll MvH<r4t(r S : 0> 

TECH 310 Q1K4I Uvl|iM*t«r H3CV 

V&201 VKirKCftfrynoCiM 110 

OC-fOl DhmI Citing C4M 124 

RP.J2i RPPrtitw 1S4 

Ci-SSi AC Curiam CUrr^ I4J 

DL-241 D«ruiaT«it Ls^KjI IID 

:;.-;*? Sa»'t 1*v l»1i It 



MUSIC MACHINE 9 

WITH 9V0lCESf 

Mtp' IwAlf fan* ■ U 



«lEi»i:rill3 '!!ii! 



$129.95 



FLOPPY DISK DRIVES 

MPI 051-5^ r . 40 l(HU 279.00 

SftuaartSA40O-5 , ; _ 351rie«(i .. 29500 
Shi^irt £OD/flO> n 5- 475.00 



ma i2£H 

FERSCi McO*l 277 Dull.. 
WrVfOCVSEEMENS 5»" &»,• 

MPt B5Z i'.i'- DlmI . 
WWiGCSIEMrNS 2*2 Duil 5" 
WW*GO^SiEM£NS&2 



. 42QOO 
119500 
2»00 
34B.OO 

395 DO 



ES^SCDHT I MENTAL SPECIALTIES 

■iipjiUI'3 4D-cfH.rwiapcMaiflEr »S» 
HriLI-l UgeWmtf KDO 

IfaH Ll-t Lojc Mrjnlv 147dO 

■AM 00 100 hhj Pcrt*ye Frjnrin Count?* 

149 » 

■tW IM Di>-Jl LOQC Putt SOW 

■WtJ Lf-I Ewxtnp- LD^C Probe 200p> 

hM IM Hip SOM! L£jbi PstOe 77 3C 

RpM IIS-1 ipd* Ptctu Kit 21 '95 

hM LTfrl, LTC-3 Uigc*l *mlyw Kits ??0f2M 



Fraio B9^ 



r J& H-P-nCfcji. «--14 

A lH-PmOfl PC'^% 

J4-P-H CI* PO-24 

40-P^i Clfl *C-40 



/^I 



Praia Boards 

tft>3 PB-104. 5403 

CO HCfl PS-W-3 9700 

01 fl K PB-KE34 t49« 

02 »00 Pfl-M3*-*-r 12SO0 
13 43 QQ 



SEMICONDUCTORS 
^?SPEAK!^ 

DIGITALKER" 

Speech Synthesis System 

Ten OiGITAifCE Fl 4 1 ipMcft jyTiiftflK* i^i*m 
ccflirtt^o C TiutlipH N-chjorwl MOS int«- 
□rHvd artuila IE «Al|ini > sowcripctNSCT 
Clrttp (&PQ »nd VWKtl ROM md w.rnn ul*d 
*i!h niiflir.ai ■ ic- ir-,p I'D- and -z*j« c 
pnxlucvsi lyifvn *rKiigon*rBi»h>gn quUdy 
loMCh Aduding rrw Atiuru JrilMimn uri 
■TiprVKl C< r rit c< '3'"-l tJMrflCh. M«J«, I#t^ * 
ud ehiHrtrfi tOK** on b* lynltwuEad 
V CofflpWtry ind^pi -v».ir lyilf m. nol 
rpquinrtO a prOC«t«V crr.l.clflr 

* Dew^nJ I'D be ■uuy mii^Kfd 1o moil 

pOpuutT <1W^O(Vacpu«ri 

■ 255 DOWP-t *Mr»6jut>lt turxtUioni 

* Mi* loTia-a arid cPi'ldi mi vcrtoi 

■ Nilunl mliKiiori jnd impMm ri of gmiii 

■peeori 

* CornntyfturH win uiirc en oodud 

eMvnKrtOMi 

* TTL C3TIC*I4»I* 

* MrCROSUJ™ cvriEMiitM 

OtanrALKER' 1 ' DTlCSX; S*r crr.ii r*.2 
be*m Hkit - *nh , uii ■ ip n k4* hkI ■ 

power n.|::;ii - c«n r*t5» Cti tfn Uhtk! 
n crl 1*4 h 



X 



T.«t,n CA 97680 



tzsaiaama 



$485.00 

wart ALKEB"- DTI o«J. Chip Ht Pw bulkHnfl 
Dlgrulkv Jnto joj. «rt •wiljulw. d«*ls'.. 

>7] NmonM $79.00 

k4 SsmfconAjctor 



P.O. Box 17329 Irvine, Calif. 92713 

Direct Order Lines-. (714) 558-881 3 

(800} 854-8230 or (800) 854-8241 



£"£ ft Apple II 16K 

or Apple II. Plus 



$990 



DISK SYSTEM SPECIAL 

Apple II Plus w/4BK Supenrtod Video Modulator 

Disk II w/Controller Integer Based ROM Card 

Re&. $2, 2 20.00, ACP Pnce S 1 8 1 9,00 SAVE *40 1 .00 



Hi-SpHO Sen* I -0 
G*fnroft« PiLrtUr l.'fj 
*»(«(!fi II Fcnwiyc 
Apple Ctd 
Inln* X-iO Syil*ni 
InlrB S-1Q Cofitrdler 
Ht Wusc Synlnevjer 
r £ L> Amug Inpul 
2 CI Anjiog OutrVi 



S1B900 
I60M 

HflOC 
173 35 
269 » 
2S935 
24995 
1&4 95 
11995 
1^500 



u5fi5 04>'5r£ Iff 
*.'»3f C'J^<1 llBitt 
OC Mj,Ti Menem n 



DttH 

Pxicf Urg 5^Um 
PmW ftirJw Carit 
CBfT*rs;nC4lfini C»kI 
BtrtrtBjScflTU'tFVj 
Conrt.i !& V*W6)le 3'>i 

4&2SW 



S34*u3 
(7100 

45900 
(b(IM 
16500 
15900 
(2500 



■aitsr JSDM Cjrd 
FiOlO Card 
MIR U«WIP 

Ifi^ ^ao;«* K.[ 
Jri-.-:o FSin 

RCfTVut * 
CH»er 



5)H M 
2)95 

54 95 
54 93 

9B0C- 
]50rM 
1790O 
iMOO 

2r9W 
250 OJ 



NEW APPLE PRODUCTS 



■ "SIC APfLI AU - 

11**t«H *no Hurt 

■ V-STj* APPLE K TKJVJJt ClSR QrWt ' ftfp, 

Aapii v .- » TPi 

■ 'APPLE FDPJHAW' 

• -APPLE C'lUffTEtr *a sjimoywoo rt 

* TJlH i ■ ■:. [ M&;f-y m> rmdvi W awl 



i 'UCACMDCiEU- - DC HJyM 

i "3>&StC"C!H" Ccnwrts rac mpuT 4 » 

Plftia. 




utseo 



- »fl Iff fVrfit carfribt>*i> 



■ 5mrl Vm A^m 10 i 24 Vdte Cad >»^ 

4i Sp-Phx i ' i 4^1 $oW 

• Ap» Um%w ftjr. *«« Indean nunact 

CJrd S54fiD0 

• KiW ta/vnu. Cvneutr S^WrtAPPU Cttn 

&i* J174S4 

• hfiV 2-H Ub< to WPT.E E*u 22 t U U5ie 

50 S3»H 

• hEiV CMoH u^ixftoccj f^wj iv 

APPLE J17S0C 



NEW APPLE SOFTWARE 



m U tmt d SUi Kuknl tn 
■IM iMljdl- K-RtLTwiILMs eK 11(H H 



UMSHmtt Snsfi 

174 » 

B4H 

Uivtaff 



AATARr800&400 

I ^ Personal Computer Systam 

ATARI 800 $825.00 
ATARI 400 $449,00 

ATARI 800 Includes: Computer Console. BASIC Lang Cartridge. Education 
System MasierCarrncrCie. BASIC Language Programming Manual. 600 Operate s 
Manual w/Nalebooh. 16K RAM Module. Power Supply, TV Switch Box 




Erw^ C5rt-S* *^ 



SINGLE BOARD COMPUTER SELECTION GUIDE 



r14.EE KM Htf liiC* 

tVH -SJK Adf29U 

E507 J1SH AffiI9H 

ZtD 4040C MM 



MICIllti UP n-I! 

no 21S-M 

E.M2 3754(1 

110? 1»0D 



ACP'S COMPUTER PRODUCTS ft GADGETS 



Vou won't believe 

your TIJ r 

earbones... I II L 

BONEFONE 

> SKIERS 

• JOGGEHS 

• SKAIIRS 

• CYC LEW 

Youmusltw 
11 aw Iki 11 

10 believe i(! 




(! 



^t 



1* 



AMrFMstcno 
stfiourtfsand 

rills your bedy 

Wlfl ■SOLflrl 

Nafirpfugs. 
Vou wear ^ 

95 



$ 65 



QUARTZ LCD WATCH 

WITH SNOOZE ALARM 
The looks and (unctions of me 
e s c c -s&i ** models al an 

aWordatjie twice. 

HEW! 

a FUNCTIONS 

■ HOURS • MONTH 
• MiNUTE5 * DATE 
a SECONDS • DAY 
*. ■ 1 4 tman «Nino^« 

•-.'j »-■■ -j- - •,; i ]; : r 

An OuUtandirnQ ACP ValU* 

QNLV $21,95 




LCD CALENDAR 
CLOCK GEAR 
SHIFT KNOB 

Time ana Date Digiilat 
Display with Backlight 
for Night Use. 



$26.95 




FOR INTERNATIONAL ORDERS: 
1310 E. Edingor pit! 953-OS04 
SanlaAna,CA9Z705 TWX:9t05-35 1565 



> 
ja 
o 

i 



CIRCLE 34 ON FREE INFORMATION CARD 



93 



4Kx16 MEMORY BOARD with 64 IC chips (2102) 
in sockets. Super deal at S50 the complete board. 

'$29 AUTO SECURITY SYSTEM alarm system $7.00 

SANYO UH F VARACTOR TUNER 25.00 

SOUND GENERATOR IC $1.00 ea 6/5.00 

SHUGART FLEX DISC DRIVE 5% inch 150.00 

SHUGART FLEX DISC DRIVE 8 inch 200.00 

PORTABLE ULTRASONIC ALARM 15.00 

MOTOROLA VIDEOMONITOR 12 inch 85.00 

MOTOROLA VIDEO MONITOR 9 inch 40.00 

The above two monitors accept composite video signal 
BALL VIDEO MONITOR 12 inch w/power supply50,00 
The above monitor requires com p video circuitry 

DATA STATION CONSOLE w/key board 9 inch 
monitor, power supply. Logic boards broken. $80 
Send for details on this one. 

TOUCH PAD solid state w/LSl chip. Bell system 
compatible. For computers & phones $24.00 

12 VOLT GEL-CELLS 2.5 AH S14.00 5 AH $17.00 
12 INCH CRT bonded face plate. New with specs. 
Made for computers. S35.00 

WALKY TALKIES Govt surplus used 
condition, 47-55.4 mc range. With 
schematics. Govt AN/PRC-6 
S25 each 2 for $45. Ant S5 each 

ASCII KEYBOARD parallel $50 
RED LED's 10 for $1.00 

MIN ORDER $10.00 

Shipping extra on all merchandise 

Meshna Inc., P0 Box 62, E. Lynn, Mass. 01904 





More CFR Spectaculars!!! 



ASCII Parallel Input 

*SEIECTRIC Typewriter/Printer 

100% TRS-80 COMPATIBLE 



Only 

$65900 



-Cninp3(ible W/ Printer Cable or Expansion Interlace •Cemplttc 4 Rtidy For Use 

• Refurbished Seleelrie Printer »BCD Type Element Included 

■Parallel Input 15" Frame, 132 Cols. "flail Included 

•Upper & Lower Case Typewriter/ Printer * •FulJy Formed Characters. Aflprox J S CPS 

Add $2QQO (Or Hhndltng A Pacnac/ng Pay Snipping Wh^n DtUvnrAd 

■ This Month's Specials 

SHUGART 901 B Floppy Disk Drue 
Used whole untested Data A Suhemslics Included . . Z/'ASM.QQ 

SHUGART SA400 5«" Mini Floppy n^lnnTI 

Used, w Hole un toned Dala a Sc no mat ics included . . 2/*299,0G 

CDC9400 (MPI BR-803) 8" Floppy Drive 
Hard or So'l Sectored Used whole, unlesled Data e Schematics 
included 2/*399.00 

12" VIDEO MONITOR Motorola -XM-351 

80&24 or 16x64 Display Requires only Compos-le Video input find 
IIQ.-ZUDVAC 50 -60 Hi TdSled toncfcpnal & flua rani Bed D.iM 

and tcnarnatic* included. . . , . . . , s 95.00n 
»" VIDEO MONITOR Motorola *XM-227 
Same chflrflc,eri6iici as a bote i2~ video Tested lumcuartil 
and guiirarsmed Data & Schematics included S 79*QQ« 

^ Call For Our Bargain-Packed PERIPHERAL FLYER!!! 

<fT Pficei Are Sub|ecl To Change On All llama 





t^CFR 



Associates, Inc. 



~3 PHONE 0RQEH5: 
^J 617/372-6536 * 
(Sony, No CotttKt Calttf 



Multiclwgt 5 VIS* Wdraim. 



WAREHOUSE: 
IB Gr 
rerhlll. Mass 01: 



CIRCLE 15 ON FREE INFORMATION CARD 



CIRCLE 41 ON FREE INFORMATION CARD 



<n 
o 

z 
o 

rr 
i- 
o 
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o 

< 



apple II plu/ 

With 48Kof 
memory! 

$1042oo 

foth tlKtxiicnasri ol 
the APPLE It / 

select Iromthe hetow 
SPECIAL PRICING' 

Bosti] prmter 5 599~ 
DisXIMconl 585' 

Or.!* II 4tS 

SetPimterCd I79T 1 
Supti'Mod 22" 

3iray WSetecf 33~ 
VtOeo WO 12' »9' 
FitmwxreCard 149' 
UHFIoRCACMc 5 



74LS00 


36 


741. SI 55 


74LS02 


26 


74LS15S 


74LS03 


.26 


74 1.5 160 


74LS04 


26 


74LS161 


74LS08 


28 


74LS162 


74LS09 


26 


74L5163 


TWISIO 


26 


74LS164 


74LS20 


26 


74LSf65 


74LS21 


30 


74LS170 


74LS22 


26 


74LS1 74 


74LS26 


.49 


74ls< 75 


74LS27 


26 


74LS190 


74LS30 


2B 


74LS193 


74LS32 


32 


74 1. S 195 


T4LS38 


32 


74LS196 


74LS42 


65 


74LS221 


74LS48 


78 


74LS240 


74LS51 


25 


74LS241 


74LS54 


35 


74LS243 


74LS74 


38 


74LS244 


741575 


60 


74LS245 


74LSS3 


44 


74LS253 


74LS85 


V< 


74LS257 


74 L SB 6 


.96 


74LS25S 


74LS90 


63 


74LS259 


74LS93 


69 


74LS279 


74LS107 


45 


74LS283 


74LS112 


38 


74LS293 


74LS113 


48 


74LS29B 


74LS122 


48 


74LS366 


74LS123 


0,5 


74LS367 


74LS126 


69 


74LS368 


74LS13B 


69 


74LS373 


74LS151 


44 


74LS374 


74LSI53 


44 


741.5386 




ll/oppkllpiu/ 

With60Kpf 
memory! 

$1259°° 

■ Switch from"APPl.ESOFT"tu 
"INTEGER BASJC anrJ backagain. 

■ With DiscDperatmgSjsteni 
MSB rur, PASCAL proiram 

without need Iwa PASCAL card. 



COLOR 




flppuj maina c«BD« 




tttrmicmmtiMr. tut 
nx ttit/£ mxhv ti tn 
t* k t mi M K M m w r tt tit 
attiMMtt. n mi itf 
tmotm > H 

MitW/HMtTHttMH lit 



95 

160 

65 

ES 

175 

75 

75 

75 

96 

95 

85 

140 

165 

I 65 

145 

146 

225 

95 

95 

95 

2 

100 
185 
120 
95 
55 
SS 
139 
139 



20 SH7440N 
22 SN7442N 
22 SN7443N 

24 SN7445N 

22 SN7451H 

28 SN74S4H 
36 SN7474H 
49 EN7475N 

29 SN74S2N 
29 SN7492N 

.28 SN7493N 

25 SN749SN 

23 SN7496N 
29 SN74122N 
2i JN74138N 



22 SN74141N 

57 SN74151N 

78 SN74153N 

76 SN74154N 

20 SN74155N 

20 SN74157N 

32 SN74160N 

32 SN74161N 

1.05 SN74163N 

SO SN74164N 

48 SN74165N 

.60 SNT4174N 

.70 SN74175N 

.39 SN74180M 

95 SM741B1M 



69 1 
.651 

65 1 

1.25 1 
SC ■ 

.69 1 

.95 1 
65 1 
85 1 

.87 I 
87 I 
951 

.69 I 

75 I 

115] 



MSM5S32 



BC3BC 


2 65 


NE55SV 


27 


7905 




7908 




7915 




7918 


85 


7805 




7605 




7808 




7812- 




UC133O40P 


1.60 


MC135QP 


1.15 


MC1358P 


1.50 


1.M3SON 


1.75 


NE565N 


1.25 


MC145BP 


.50 


1S410 SCR 


95 


IT410 TmjkC 


96 


3114 200ns 


3 SO 


2114L 300ni 


3 75 


21141. 200,5 


4 25 


4116 lOO™ 


4.95 


4116 200na 


5 45 



COnCORD 

COmPUTER 

comror.Ef.TS 

1971 SOUTH STATE COLLEGE 

ANAHEIM. CALIF. 92806 



MICROPROCESSOR 7^- 
REAL-TIME CLOCK 



.iKVttwWil * OH «. rJKli al St CH"*D* M« 
■•&;IH DAT Ol -M I ■ D*t! M HI- jntj -nn z 

hqm »m.i3 ow i„"i i*--i >.-.*■■■ 4i 



. TRS80 

|t4K HfrrvBt^ A^dJ> | 

'4395 

I KIT CONTAINS I 

I DIP SWITCHES! 
I AND DETAILED I 
llNSTBUCTtONSl 



SOROC 



MINIMUM H^HOrfl tlOOO 



CHECK CJfl M O 

Hacoa 



(714)9370637 ?„r,T^C M 




'$689 



s 

000 



So"Glitch«",^urg« 
Or Interference 

TMl MPDUr TUWil Ah 
ufsOtNARV C*/TLIT INTO 
AOXTHftUtDFUlIPWD 
h>W« W.iJtl >£+Lt* 

mll3«Tfx^^^e^^ 
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CIRCLE 35 ON FREE INFORMATION CARD 



INTERNATIONAL ELECTRONICS UNLIMITED 



CERAMIC CAPACITORS 

Ipf 22pf 56of 120L>f 270pf .0047uf 

5jsf 27pf 6Spf 150pf MOpf .001 uf .Oluf 

7pf Upf 82pf leOpf 470pf .OOlSuf .ulSuf 

10pf 47pf lOOpf 220pf 600pf .DOJuf .OSZuf 
lpf - .{ffiOuf -luf 

Totll EA, PK-IO PK-100 EA. PK-IO PK-100 
1-1000 I.ZO % .95 6.50 .25 1.25 9.00 
1000- .20 .85 6.00 .Z5 1.10 8.00 

CERAMIC CAPACITOR KIT 

Clt-cZ Sea. of the 4t>ave values 111. SO 

CK-C3 lOea. of the above values 20. SO 



.03011 f 
.OSOuf 
.luf 



POLYESTER FILM CAPACITORS - 100V 
EA. PK-10 PK-100 
S.15 .95 
.15 .95 
.95 
.95 



.001 uf 

,0015uf 

. 0022k f 

.0033uf 

.OQ47uf 

.OCGSuf 

.Oluf 

.aisuf 

,02;uf 

TOTAL OTY 



.IS 

.15 
.'IS 
.15 
.15 
.15 
.IS 



.95 

.95 
.95 

.95 
.95 



1000 PCS. 



5.50 
7. SO 
7.50 
7. SO 
7.50 
7.50 
7.50 
7.50 
7.50 
-101, 



.033uf 

.047uf 

,068uf 

.luf 

.lSuf 

.HUf 

.33uf 

.47uf 



EA. 
S.20 
.20 
.25 
.30 
.15 
.40 
.45 
.50 



PK-10 
1.00 
1.15 
1.30 
1.75 
2.25 
2.55 
2.75 
3.50 



PK-100 

10.00 
10.50 
12.00 
13.50 
14.00 
20.00 
25.00 
30. 00 



SOOO pes. -15* 



POLYESTER CAPACITOR KIT 

5 ea of the above values SI 4. 95 



TANTALUM CAPACITORS solid dipped i 201 



• luf/JSV 

.22uf/3SV 

.33uf/3SK 

luf/ZOY 

l.Suf/20V 

2.2uf/20V 

2.2uf/3SV 

3.3uf/35V 



10 
.25 
.25 
.25 
.25 
.25 
.25 
.28 
.30 



4.7uf/36V 
4.7uf/25» 
6.8uf/6V 
6.Suf/16V 

10uf/20¥ 

15uf/W 

15uf/20V 



10 

.30 
.35 
.28 
.39 
.35 
.35 
.40 



22uf/16Y 
22uf/3SV 
33uf/GV 
33uf/10V 

47uf/6V 

47uf/lS¥ 

56uf/SV 



.50 

.SO 
.55 

.60 
.60 
.65 
.85 



10 
.40 
.55 
.45 
.50 
.50 
.55 
.75 



TANTALUM CAPACITOR ASST. 
5ei. of above - 



$37.50 



ELECTROLYTIC CAPACITORS - axial 



io.m lea. 



f-t 10-11 5C3- 



lu/11* 
lu/30» 
in/uok 
■ :., ?'.. 

}.Jy/710S 
4-lVlOt 

s./m 

10*/ 14* 



27./14* 
22^/sai 

J1m7751 

*7v.<75* 

sau/m 

I - D u : c 

l&fli/fsr 

ZIDu/ltV 

?7Bu<75r 
<.".-<■;',, 

IDDOu/SDT 



SOCKETS — 1^* nonu, m»u tail 



S pin .20 

14 pin .25 
16 pin .26 

15 pin .32 
24 ptn .48 
28 pin .65 
40 pin .75 



.18 pi- 10 

.21 pk-10 

.22 pk-10 

-28 pl-E 

.45 pk-3 

.60 pk-3 

.70 pk-2 



100 

.16ea 

.19 

.20 

.26 

.30 

.55 

.63 



TRANSISTORS 

7*3304 «PN 10-9? 5.25M iD/M . 65 25/53. 2S I0O/S12.0Q 

2N35D6 PUP TO-92 5.25*. I0/Si.6i 25/53.25 IOO/S12.00 

2N22J2A NPN 10-18 S.45e« 10/53.50 2S/SS.0O IO0/529.5O 



DIODES 

IWlia (111914) 400™ li/SI.OO 100/55.00 10O0/S40.00 

IN4O01 SOPIV I7/SI.0C1 10C7S?. 00 1000/560. DO 

IN4O07 10Q0PEV I0/S1.25 IM/6M.G0 1000/510.00 



VOLTAGE HCOtlLATOfll 



JO r, OPT ON 515.00 
15- . OFF ON 550.00 
LM320T-5 Negative 5 V reg (7905) 1.19 

LM320T-12 Negative 12 Y reg (7912) 1.19 

LK320T-15 Negative 15 » reg (7915) 1.19 

LN340T-5 Positive 5 V reg (7805) 1.19 

LH340T-8 Positive B V reg (7808) 1.19 

LH340T-12 Positive 12 Y reg (7812) 1.19 

LM340T-15 Positive 15 v reg (78ISJ 1.19 



DISCRETE LCD'S 



JUWO LEO 
. 20"d1j, d1 if used 
Red. Cle-ir or wtite 
Oreen or Velio* 

UtMINIIuIE 110 
. 175'dii, dbffL-ied 
4ed or Clear 

Sreen or lello" 



io;(i. on B/SI.OO [WVS '.i.i- 

7/SI.O0 25/52-85 10D/S9.75 



n/ii. m 25/52. m ioo/ih-OT 

7/ SI DO 2V52.P.5 1Q07SV.7S 



TTL 



7400 (.IB 

7401 .19 



IB*. OFF ON Ms. 00 
15 ^i OFF ON 150. 00 



740! 
7403 
7404 
7405 

7106 
7407 
.'«" 
7409. 
7410 
7415 
-■511 
7417 
7420 
74 IS 
74 26 
7477 
7430 
7432 
7437 
7419 
7440 
7441 
7447 
<443 
7444 
7446 
7446 
744 E 
7450 
74S1 
!4S3 
74S4 
7460 



mi 

7405 
7470 
747J 

m 14 

7476 
7576 

-■;:. 

7483 
74*5 

-::-', 

74SI 

74SO 

7491 

7462 

7493 

7494 

7491 

7496 

741 OS 

74107 

74171 

7417! 

741 21 

74125 

741 !6 

74132 

74141 .3S 

74146 .50 

74148 1.25 

74150 1.36 

74151 .50 

74153 .35 

74154 1.45 



.30 



.11 

.49 
.49 
.35 
.75 
.58 
.50 
.47 
1.75 
.59 
.64 
.59 
.35 
.59 
.35 
.35 
.48 
.35 
M 
.39 
, ;■'. 
.50 



75 



74155 
74155 
74157 
74I5S 
14160 
74161 
7416? 
74163 
74154 
74165 
74170 
74173 
74174 
74175 
749 75 
74177 
74180 
74181 
741BZ 
741 B9 
74190 
74191 
74192 
74193 
74194 
74195 
71195 
74197 
741 98 
74199 



.85 

.5': 

I .SO 

I.7L. 
t.OS 

.25 

,7C 

. ;i- 

.35 

a 

.•.■.I 

1.15 
1.15 

.59 

.79 



■ n 

.75 
1.40 

l.." 



74(200 3.75 
74279 .45 



B00O (Stgnetm) 
9263 7.95 8267. 



9000 
9501 



Serlev 
.25 9602 



CMOS 



4000 Series 
4000 (.75 



I(K* OFF ON $25.00 
KW, OFF ON KO.lXi 



4001 
4002 
4006 
4007 
40OB 
4009 
4010 
4011 
4012 
4013 
4011 
1015 
4D16 
1011 



CMOS 
402D 
4071 
4072 
4073 
4024 
402S 
4027 
1028 
40 30 
4035 
1040 
1041 
4042 
4043 
1016 
1049 



.95 

1,15 
1.70 
.95 
.85 
1.69 
.15 



4050 

40(1 
4066 
1069 
1071 
4072 
4071 
4078 
4081 
1082 
151 B 
1528 
1505 
4901 



IMMEDIATE DELIVER.! OP QUALITI RESISTORS 
METAL FILM RESISTORS, 
perm run !it to "' ST' 11 ', S 

HJ160 (R.OIw CRB60FJ) l/4aitt I™ a "2 

m tee* tot) - 5o«iw»c :!5S -2 

,13B-dl< t .355'lon9 IPod/l \fifa_ [^ 

10 or nore resisterj 



LINEAR CIRCUITS 



LM300H 

LM301CN 

LM302K 

LM304H 

LM307CN 

LM307H 

LM303CII 

LM309H 

LM3Q9); 

LM310CN 

LH310X 

LH311CN 

U431BCN 

LH319PI 

LM320K-5 

LM320K-5.2 

LM320K-15 

LM322N 

LM324N 

LH339N 

LM340K-6 

LH340K-8 

LM340K-12 

LM34QK-I5 

LM340t-24 

lM"370N 

LH372M 

LM376CN 

LM380N 

LH380CN 

LH381H 

LH382H 

LM3S5K 

LM3B6CB 

LN387CH 

HE546A 

NE550A 

EH555CN 

LH556M 

LM560H 



! .30 

.28 

.28 

80 

.32 

.40 

.45 

f.05 

1.15 

.75 

.75 

.39 

1.45 

1.20 

.95 

.95 

.95 

.45 

1.19 

.25 

.95 
.95 ' 
.95 

95 
.95 
.95 

1.25 
10 

1.19 
.45 

1.75 

1.75 
.49 
.19 
19 

1.79 

1.26 
.45 
.79_ 

2.95 



WV, OFr ON II J .00 
UTeOFFONiSO.OO 

LH58SIV 

LK565H 
LM566M 
LH566I -i 



LM567CN 

LM703H 

LM703CN 

LK709N 

LH709H 

LH710N 

LM71 IN 

LM723H 

LM723n 

IH733H 

EI4739N 

LH741CH 
LH741 

IH741CH 

LM747H 

LM747N 

LM748CII 

LW310N 

IH1414N 

LI1I4S6CN 

tM14Sa.CN 

LH1496N 

LM180ON 

ULN'235 

ULN2209 

CA3046N 

CA3081N 

CA30B2N 

LM390ON 

LM7524II 

IM7525N 

LH7535 

7545011 
75451 CK 
75452CN 
7S4S3CN 
7545 4 CN 
75491 N 
75492N 



ti,*thm 



color 



pl-10 pt-26 pk-100 ok. 250 
t.m 2.00 7.50 17.50 
.90 1.B0 7.00 16.25 
.85 1.70 6. SO 15.00 
.80 1.55 6.00 13.75 
not inawidullly pactiged 



nixed - specifr any lisortHnt oi vilues S. ISei 



10.0 
10.2 
10.5 
10.7 

11.11 
11.3 



Stlhd^ro 1 
12.1 14.7 



12.4 
12.7 
13.0 
13.3 
■3.7 
14.0 
It > 



11.0 

II ■•- 

15-; 
It.Z 
15 .E 

[6.9 

•7.1 



VALUll SlOCKtD (ulirii 

Lei '11* values fro* 10 clwi tp '7i« 

17.9 22. C 27.1 33."2 4fl.2 48,7 (9-0 

29.0 34.0 
28.7 31.8 
29.4 35.7 

30. 1 38-5 
30.9 37.4 
31.6 38.3 
32.1 39.2 



is.: 

It- 7 

11.1 

11.4 
20,0 
20.S 

22,1 

4nd nultilplc* ol 10 
10.0 10O I -Jr. 



23.7 
73.7 
21.3 
24.9 

25.5 
28.1 
26.7 



44.9 60.4 
51,1 SI. 9 



41,2 

42.7 

13.7 

:■.-: 

'... - 

It.! 

47.5 

' tuf aOave values to 
lG'.Oi, lODt 1H l-l,. 



1/1 mtt 

71.5 B9.7 



S2.3 
53.5 
51.9 
55.2 
57.6 



83.4 

-.1.5 
EC .5 
68.1 

':■' I 



73.7 
75.0 
76.8 
80.6 
82.5 
81,5 
86. S 



90.9 
93.1 
95.3 

97.6 



METAL FILM RESISTORS 



1CTA1 FILH '1 

R45S I«.os- cwiiri) 

LH t«? cnef - 50pjWO£ 
.094-dli I .725-Iobj (bodjj 
color Olnded 



lotjl quint I ty ea 

5000- .20 

DCO0- .20 



pk-10 pi- SO pk-100 pk-500 
1.00 4.00 7-50 35.00 
.90 3.60 7.00 32.50 
.85 3.40 6.50 30.00 
,80 3.10 6.0D 27.50 
10 or mre re j is tors - not indlvi dually peckaoed - 
mlKed ■ specify ley issorteent of values S.15ei 
/8 -itt 



10.0 
10.7 
II. 
11.5 
12.1 
13.0 
14.0 
14.7 
15.0 
16.2 
17.1 
19.2 
19.1 
20.0 
72.1 
23.2 
24.9 
26.1 



27.4 
28. 7 

30.1 
31.6 
33.7 
IS. 7 
37,4 
40.2 
43.2 
15.3 
17.5 
19.9 
54.9 
57.5 
60.4 
61.9 
60.1 
71. S 



7S.0 
78.7 
84.5 
90.9 



in 

137 

150 
165 
1-.JI 
ZOO 

213 

:■:: 

!19 
Ml 
111 



348 

102 

475 

187 

199 

601 

519 

715 

760 

909 

LOCK 

1.07E 

1,101. 

1.711 

1.27K 

1.30K 

1. 171 

l.50t 



VnLU£5 (TOCKEO 



1.71K 
1.87C 
1.9M. 
?.05t 
2.7K. 
2,431 
2.19H 
2.74lt 
2,97( 



5. IK 
S.38K 
5.49( 
5.1« 
S.04K 
6.19i: 
6.911 
7.151 
7.501 



>S) 



20.51 
11. 3( 71. OK 
11.54 21.51 
12.11 22.11 
17. It 22. 6K. 



3.01IC 9.2SK 
3.16t 9.66c 



3.32C 
3.57c 
1.22c 
1.53K 

1.7511 
4.87K 
4.99K 



9.09K 
9.S3C 
9.76r. 

10. DC 

io. n 

10. SK 

10.76 



12.71 

13. Ok 
13.3C 
14. OE 
14. 7K 
IS. OK 
15. 1C 
16,27. 
16.94 
17.4t 
lE.Jt 
19. IS 
20.01 



23, 2C 
23. 7t 



31.81 
32 .IE 
33. 2 1 
31. 6C 
36. 5C 
S7.4K 
39. ?E 



24. 3t 40.21 
24. 9E 

25. 5C 



S4.9K 
57.6E 

60.lt 
64. 9E 

68. IE 

69. BC 
75.07. 
76.SC 



26. It 
26 Jt. 
27.14 

2B.0K 
79, 7C 
29. IE 
30. IE 
30, 9E 



41. 24 82.5c 
13. ?« 90.91 
15. 3* 95.31 



16.14 
47. SI 
4B.7E 
49. 9E 
51. IE 
52. 3E 
S3.6E 



1 001 
1051 
HOC 

use 

121E 
130C 
137E 



140E 37H. 
147E 332K 
1501 348E 
1594 374E 
165E 402C 
174K 4321 
1474 45 3K 
1914 464E 
2004 475E 
205t MH 
2I0K 
221 K 
232 c 
219 C 
255 K 
287 c 
291E 
3011 



CARBON FILM RESISTORS 



13 



CMHOH rim S5I total ouintity 

l/lum (B.Ohffi R251 1.059 s 

.O^S-dil I ,2(0 H long (body} 1000- 10 

1/2-ltt {R,0hffl H50) SOOO- !l0 

,146"dii X ,3Sl"lon9 (body) 70000- 10 



PRICING 17H 1/2 MK 

pk-10 pk-100 pk-10O0 
.15 2.00 
.40 1.80 15. OD 
.30 1.70 14.50 
.25 1.55 13.00' 
75 or rare resistors - ikDC mdlviduilly pickaged - 
nlrtd - sseclfy any assortieent nf valites S-Olea 

VALUES STOtctO [olws) 



.55 

I 39 

1.89 

1.45 

1.19 

.59 

39 

29 

.39 

.45 

.35 

-59 

.49 

.45 

.45 

.29 

29 

45 

79 

69 

.25 

2.50 

.35 

1.29 

.55 

.89 

2.40 

.79 

.79 

1.29 

1.25 

1.25 

.45 

.45 

.45 

.59 

3 79 

.35 

.35 

.35 

.35 

.35 

.75 

.89 



1.0 

1.1 

I..2 
1.3 
1.5 
1,6 
l.B 
2.D 
7. 7 
2.1 
2.7 
3.0 
3,3 
3,6 



SB 300 

75 330 

02 360 

91 390 

100 430 

110. 470 

120 (10 



1,24 6.14 224 



560 
828 
680 

750 

520 
910 

1 . 01 

1.17. 



1,31. 5. St 

l-.SC 6-21 

1,6k S.8C 

I.8C 7.5E 

2.04 S.2E 

2.2K 9. IE 

2.14 IOC 



2.7£ 
3,0c 
3.3E 
3.61 

3.9C 
4.34 

1.74 



914 

1004 
■ li3i 
1 701 
ll 1 :! r 
1 SOU 
1601 
IBOk 



390E 
1304 
4704 
S10I 
'J.'-i 
620c 
680C 
750C 



l.EM 
1.14 
2. OK 
2.7K 
2.4H 
2.7M 
3, CM 
3.3H 



474 ZDOi: 820E 3. 64 
514 220E 91DE 3.9H 
2104 1.0N 



564 
624 



751 

B7> 



2701 
3004 

3»c 
360C 



4.3M 

4.7n 

5.1M 
S.6H 



*6.2N 
'S.BN 
*7.5H 

•B.2M 
*9.11l 
•10M 
•11H 
■12H 
«1JK 
■KM 
(• l/2v 
onlyl 



POWER SUPPLY KIT 

* J aV. *13Va. ;IW 

aV rf'i^LiK'l iK»ti vu|>|ilV uiintj 

Lf-IIIIT *ivJ K-tJiT.JDt ratrjuld lor » 
vly tn* a 



: ■ink | 



i for *iv 



I r*ajy I rlion 




$17.50 
16,00 

15.00 
shipping 



CRYSTAL CONTROLLED T1HE BASE KIT 

rrM\itH ICriliriCt >rlz F '&11I 4nd tJhi iuH-j;t-- 
thi« of \tm -■','- Mlmlir frfCiMlCtiJi *Ht lT\j 
SitCt of Mill 4J-U1WW5. T?n trjtiil rPimint;; 
Output rj Y 34 CuHd wim i ir-ttut^c:- cauntir *c 
'ncrmitd ICCtll^Cj. ATI OutOulS Ir* ^f'trfi. 
'■<\t ih-bije aflUiijf rtnqt 11 S-lrJCjoC. lim somt 
4n|<jij i mni parqnti tit* uie «r t fV bLltiry it 
VH ?*mr Ifturtt far * «nvm1«nl leJearitOr^ 
■intt. T*w cEi-flleiti boird »i J»il*ntfl ta nt 
thi PC* ilotl Of *»i™Ori>J Ui* 15JTK* JlKn 
ttlr' iCdcii- 

JO« tofHr 

l-i'j't caunttr 
J- 130' HT- CiO 
*rBf C*5 
-lgf C*P 
Z^lOllOHn r4ti 
ItOW ft 

K taari {\ 5/V 1 J'' 




10-24 
2S- 



PiyntnL by check, f..0. T UPS/COD, H/C or VJ£A r Add SI. 25 far 
shipping/handl: irig in. U 5, Carta di and f^KJco- Addt LiOrtil chafije 
for UPS COD or BLUE LABL£. Other Countr.es 11 25 + *> of order 
totdK C#lifornia residents add sale^ Lax. Minfmuin order 510. DO 
SCHOCHS AM> OOVlxRNMCNl OHDfHi rXCCfflfP ON OFFICIAL 
PUKCMASI IJIU>IHS 



INTCRNAT10NAI. KLKCTROMCS UNUMITED 
435 First St Suite 19 * 
Solvang, Ca 93463 
805-688-2747 



> 

O 
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100 W CLASS A 
POWER AMP KIT 

Dynamic Bias Class "A" circuit design makes this 
unit unique In its class. Crystal clear, 100 watts 
power output will satisfy lite most picky tans, A per- 
fect combination with the TA-1020 low T.I.M. ste- 
reo pro-amp. 
Specifications: 
. Output power: 1 WW RMS into 8-ohm 

125W RMS into 4-onm 
• Frequency response: 10Hz - 100 KHi 

■ T.H.D.: less than 0.008% 

■ S/N ratio: bettor than 80dB 
Input sensitivity: IV max. 



Power supply: ±40V @ 5 amp 



TA-1000 KIT 

$51.95 

Power 
transformer 

S1B.00 tich 



REGULATED VARIABLE 
D.C. POWER SUPPLY KIT 

Uses UA723 I.C. and 2N3055 power transistor as 
regulator. Output voltages can be adjusted from O-30V 
al an Internal resistance ol less than 0.005 ohm: ripple 
and noise less than 1 MV: with built on board LEO and 
audible overload Indicator. Kil comes wiEri P.C. board; all 
electronic components, transformer; connectors: 2 panel 
meters for voltage and amp: a professional look melal 
cabinet and instructions. 

Model TR-8BA IM5VD.C. 3 amp 
Model TR-aae 0-3 OV DC 2 amp 



S59.5Q 
per kit 




WHISTLE ACTIVATED 
SWITCH BOARD 



All boards are pre- assembled and tested. Your whistle to 
its FET condenser microphone from a distance, as tar as 
30 (eel away (sensitivity can be easily adjusted] will 
tun the switch on. then latched you whistle to il again 
Itien it turns off Ideal for remote control toys, electrical 
appliance such as lights, coffeepots. TV. Hi-Fi. radta or 
other projects. Unit works on 9V D.C. 






Mode! 96B 
$4.50 each 



SUB MINI SIZE FET 
CONDENSER MICROPHONE 

|\ Specification: 
l\ Sensilivity: - 65 dS — 3db 
^. FEQ, Response: 50 Hi 8 KHz 
^|X ^^ Output Impedance: 1K ohm max. 
^MaM folar Pattern: Ornni-dtrectional 
M Power Supply 1.5V 10V D.C 
^» Sound Pressure Level: Max 120dB 
EM4RP $2.50 ea or 2 for S4.5D 



NEW MARK III 

9 Steps 4 Colors 

LED VU 

Stereo level indicator kit with arc- shape display 
panel'!! This Mark til LED level indicator is a new 
design PC board with an arc-shape 4 colors LED dis- 
play (change color Irom red. yellow, green and the 
peak output indicated by rose). The power range is 
very large, from -30dB to +5dB. The Mark III in- 
dicator is applicable to 1 watt - 200 watts amplifier 
operating voltage Is 3V - 9V OC a I max 400 MA. The 
circuit uses 10 LEBs per channel. It is very easy to 
connect to the amplifier. Just hook up wilb the 
speaker oulputl 
IN KIT FORMS 18.50 



2 WATT AUDIO AMP 

Pie assembled units. All you need is to hook up the 
Speaker and the volume conlrol. Supply voltage from 9^ 
15V D.C. measures only 2" x 3Vs", making it good for 
portable or discrete applications. Comes with hook up 
dala 



BUY 2 FOR 
$4.99 




MARK IV 15 STEPS 

LED POWER LEVEL 

INDICATOR KIT 

This new stereo level indicator kit consists of 35 4' 
color LEO (15 per channel] to indicate the sound 
level output of your amplifier from — 36dB — +3dB. 
Comes with a well-designed silk screen printed plas- 
tic panel and has a selector switch to allow floating 
or gradual output Indicating. Power supply is 6 — 
12V D.C. with TUG on board input sensitivity con- 
trols. This unit can work with any amplifier from 1W 
to 200W! 

Kit includes 70 pes driver transistors. 3a pes 
matched 4-color LED. all other electronic compon 
enls. PC board and Iront panel. 



MARK IV KIT S31. 50 





MARK V 15 STEPS 

LED POWER OUTPUT 

INDICATOR KIT 



All lu notions same as Mark IV hut this is with heavy duty 
aluminum front plate and case. Can be easily slot info the 
front panel of you t auto, truck or boat. Ope rales on 12V0C. 




Ml. 50 EACH KIT 



BATTERY POWERED 
FLUORESCENT LANTERN 

MODEL 888 R FEATURES 

3- Circuitry: designed for operation by high 
efficient, high power silicon transistor 
which enable illumination maintain in a 
standard level even the battery supply 
drops to a certain low voltage. 
• 9" 6W cool /daylight miniature fluores- 
cent tube. 
■ 8 x 1.5V UM-1 (size D| dry cell battery 
■ Easy sliding door for changing batteries 
Stainless reflector with wide angle in- 
creasing lumination of the lantern. 



S10.50 EA 



30W -30W STEREO 
HYBRID AMPLIFIER KIT 

It works in I2V DC as well! Kit includes 1 PC SANYO 
STK-043 stereo power amp. IC LM 1458 as pre amp 
all other electronic parls. PC Board, all control 
pots and special beat 
sink lor hybrid. Power 
transformer not 
eluded. It produces ultra 
hi-fi output up to 60 
walls (30 waits per 
channel) yet gives out 
less than 0.1% total har- 
monic distortion between 

532.50 PER KIT , MMl ^ 1n|(Hr 




5W AUDIO AMP KIT 

LM 380 with Volume Control 
| Willi J , P»*er Suply 6 18V DC 
ONLY $6.00 EACH 





Tvoe MU-52E 



PROFESSIONAL 
PANEL METERS 

A. 0-50UA 8,60 ea. 

B. 0-30VDC 8.50 ea. 

C. 0-50VDC 8.50 ea. 

D. G-3AOC 8.08 ea. 
E.-O-1O0VDC 8.00 «. 

All meters white face with black 
scales. Plastic cover. 



******** i****t 

xmml o.5" led 0&j3 

ALARM CLOCK MODULE 

ASSEMBLED! NOT A KITI 

Features' • 4 digits 0.5" LED Displays • 12 hours 
real time formal • 24 hours alarm audio output 
• 59 min. countdown timer • 10 min. snooze control. 
ONLY S7. 00 EACH 
SPECIAL TRANSFORMER 
FOR CLOCK 
$2.50 




DIGITAL AUTO 
SECURITY SYSTEM 



4 DIGITS 
PERSONAL CODE 



SPECIAL S19.95 




• proximity triggered 

• voltage triggered 
- mechanically triggered 
This alarm protects you and itselfl Entering pro- 
tected area will set it off, sounding your car horn 
or siren you add. Any change in voltage will also 
trigger the alarm Into action. II cables within pas- 
senger compartment are cut. the unit protects itsell 
by sounding the alarm. 3-WAY PROTECTION! 

All units factory assembled and tested - Not a kit 1 



SANYO HYBRID AUDIO 
POWER AMPLIFIER IX. 




Typical ratings 

Operating case temp. 85 a C. 

T.H.D. = 0.5% f = 20<"20K.HZ 

Input resistance Po = 0.1 W SOKji 

Power band width 2OHZ/-20KHZ 

Freq. response 10HZ~100KHZ 

Output resistance - 8jv 

With built In protection circuit. 

All units come with dala sheet. 

PART OUTPUT (W) SUPPLY VOLTAGE PRICE 

STK040 10W+10WSlereo±16VD.C. SI4.50 

STK041 1SW+15W Stereo ± 20V D.C St 058 

5TK043 20W+20W Stereo±22V D.C $22.50 

STK054 23 WATTS ±23V D.C, $13.50 

STK056 30 WATTS ± 22V D.C. $18.50 

STK050 50 WATTS ±35V D.C. $2650 

STK070 70 WATTS ±42V D.C. $32.50 

STK1050 100 WATTS ±50V D.C. $40.50 



PROFESSIONAL FM 
WIRELESS MICROPHONE 

TECT model WEM-16 is a factory assembled FM wire- 
less microphone powered by an AA siie battery. 
Transmits in the range of 88-1Q8MHZ with 3 transis- 
tor circuits and an omni-directional electric conden- 
ser. Element built-in plastic tuba type case: mike is 
6'A" long With a standard FM radio, can be beard 
anywhere on a one-acre lot: sound quality was 
judged very good. 



1 16,50 



FOR DECODER BUILDERS 

Pre-Driiled PC Board (17.50 

Tolriod Coils (Set cf 4) $ 3.00 

Mulli Turn Trim-Pots 1 OK ohm $ 2.50 

Trimmer Capacitor 6-35pF i 0.60 

MC1356 * 2.50 RC1458 $ 1.00 

MCI 350 I 2.D0 LM380 $ 1.80 

MCI 330 $ 3.S0 LM340T-15 $ 1.20 

NE565 : 2.00 

We also have Iransformer. capacitois set, resistors 
set anlenna Iranslormer. Please call for price. 



LCD CLOCK MODULE! 

• 0.5" LCD 4 digits display • Xtal controlled cir- 
cuits ■ D.C. powered (1.5V battery) ■ 12 hr. or 24 hr. 
display ■ 24 hr. alarm set • 60 min. countdown timer 
- On board dual back-up lights ■ Dual time zone dis- 
play • Stop watch function. 



KIC120Q (12 hr) S24.50 EA. 
NIC24O0 [24 hr) S26.50 EA 



SANYO UHF 
VARACTOR TUNER 

For UHF CH I4w83 

Tuning voltage + W** + 28V/D C. Input impedance 75 
OHM. I.F. band widlh 7"1 6 MHZ Noise figure 1 1 .5 dB 
MAX. Size 2»" x )V<" x «". Supply voltage 15V D.C. 
Sound I.F. - 58.0 MHZ. Video I.F. - 62.5 MHZ 



) • 

t 



.---» 



All units are brand new 
Irom Sanyo. 
MODEL 1I5-B-405A 
$36.00 EACH 




CIRCLE 5 ON FREE INFORMATION CARD 



FLUORESCENT LIGHT 
DRIVER KIT 

12V DC POWERED 
Lights up 8 *M5 Watt Fluo- 
rescent Light Tubes. Ideal 
(or camper, outdoor, auto or 
boat. Kit includes high volt- 
age coil, power transistor, 
beat sink, all other electro- 
Wit h Case On ly nic parts and PC Board, light 
S6.50 Per Kit lobe not included! 




SUPER FM WIRELESS 
MIC KIT — MARK III 

This new designed circuit oses high 
FEQ. FET transistors with 2 stages 
pre amp. Transmits FM Range (88- 
120 MHz) up to 2 blocks away and 
with tbe ultra sensitive condenser 
microphone that comes with the kit. 
allows you to pick op any sound 
within 15 ft. away! Kit includes all 
FMC-105 electronic parts. OSC coils, and P.C. 
S11.50 PER KIT Board. Power supply 9V DC. 




PRESS-A-LIGHT SELF 
GENERATED FLASHLIGHT 

EXCLUSIVE!! S3.35 ea Never worry about battery, 

^ v Model F-1 79 because i I has none I Easy 

,**S V to carry in pocket and handy 

*^% ^L to use. Ideal tor emergency 

"". jflH light. It gene rale s its own 

"Ok ^k electricity by squeezing grip 

^^L lever. Put one in your car, 

^^k ' boat, camper or home. Van 

^»*^""^**"g may need it some time! 



ELECTRONIC DUAL 
SPEAKER PROTECTOR 

Cut otf when circuit is shorted 
or over load to protect yoor 
amplifier as well as yoor 
speakers. A must tor OCL 

circuits. 

KIT FORM 
S3. 75 EX. 




'FISHER" 30 WATT 
STEREO AMP 



m 



Super Buy 
Only $18.50 



MAIN AMP{15Wx2) 
Kit includes 2 pes. Fisher PA 
301 Hybrid IC all electronic parts 

with PC Board. Power supply 
15V DC (not included]. Power 
band with (KF1% ±3dBt. Volt- 
age gain 33d B. 20Hz - 20KHz 



SPACE WAR SOUND 
GENERATOR BOARD 

i/j Brand new preassembled module 

" ■ ■ p - for a toy factory. Tbe board gives 
out 6 different selectable space 
sound with L E D I ig ht elf ect. Sounds 
include UFO take-off. space gun blast, wave, and space 
chime. 7 LED on (he board will work with Ihe sound. 
Requires 9V battery to operate. Speaker r»l included. 
SPECIAL 13.9) EACH SPEAKER 11J5 EACH 




ELECTRONIC PlEZO 
BEEP BUZZER 

Jnique surplus '/)" Dia. piezo ceramic 
disc on circuit board gives a distinct 
high treq, buzz. Unit contains an I.C.. 2 
caps. 5 resistors and is already preas- 
sembled. Requires 9V battery Id operate. 
SPECIAL 2 FOR tt.l) 



2 BIT COUNTER, WARBLE 
PULSE ALARM BOARD 

This new assembly easily converts 

to a counter, stop watch, warble 

and pulse alarm generator by add- 

_ ing a few components. We supply 

■ the data and typical applications. 

Requires 9V battery to operate. 

SPECIAL 2 FOR tl.ll 




PUSH-BUTTON SWITCH 

N/Open Contact 
vL, Color: Red, White. Blue, Green, Black 
"?*' 3/tl.OQ 

^^k H 'Close also Available 

^|P 50 e each 

LARGE OTY. AVAILABLE 




HEAVY DUTY 
v*Z CLIP LEADS 

Vj 10 pairs - 5 colors Alligator clips on a 
22" long lead. Ideal lor any testing. 
(2.20/ pack 



BATTERIES 

NICKEL CADMIUM 
BATTERY 




LLUST BATED 
LESS COVER 

Oulput: 3.G Vc-lti @ 3.0 Atnp.'Ninir. Consists of three each. 
I ? V&ll "D" size Nickel Cadmium Celts stacked and praslic 
film encapsulated Tads ire provided at each end for elec- 
trical connections The individual cells can be cut apart it 
lesired Riled rechartje rate Is 30 mA, ta-ts hours. Site 

V*" d>a x 7" tone New Shpg wt each pack, 1 lb. 



u-pir 



«s 



SIZE BATTERY PACK 

fO C size ni-cd battery in dng pack. 
gives out 12.5V D.C. 1.9 amp per 
hour. All fresh code, pull-out from 
movie cameras. Can be disconnec- 
ts to use as single c cetls. Hard 
'to MndS15.00 per pack ol 10 batteries 



NI-CD BATTERY SALE 

1 2V Pack 450 MZ/H R Size 3" x 1" x 2" 
ta.00 PER PACK 




4 AA Pack 450 MWHFi 
13. SO PER PACK 

All above batteries are used but late date 
code and we guarantee to take back all bad ones lor exchange. 




GELCELL 6V9AMP/HR 

SEALED LEAD ACID 
, RECHARGEABLE 
T BATTERY 

$ Sealed construction permits Ihis ballery 
to be operated In any position Recharge 

l rale2.15ampmax.lor14-16hours.All 
brand new, Limited quantities. Size of 
battery 44" x 2V x SVj" 
(16.50 iith 



ELECTRONIC PIN BALL 
MACHINE 

Thai sounds and plays like the 
?m^em.- , real thing. All units are brand 
'_ new bul without the case Func- 

tions ol the game include double 
Hipper control, ktcker control, 1- 
4 players. 3 speed ball control, 
till switch, automatic Score, extra 
bonus cave and many more. All 
solid slate with LED panel, no 
moving parts. Requires 9V bal- 
lery to operate, speaker not 
included. 
A perfect gill for your sell or friends. 
SPECIAL ».ll EACH 
SPEAKER JUS EACH 



HP 



•■t 



- ULTRASONIC 

<?%, SWITCH KIT 



Kit Includes tbe Ultra Sonic Transducers. 2 PC Boards 
for transmitter and receiver. All electronic parts and 
instructions. Easy to buitd and a lot of uses such as 
remote control for TV. garage door, alarm system or 
counter Unit operates by 9-12 DC. S 15.50 



COMPLETE TIME MODULE 

0.3" digits LCD Clock Module with month 

and date, hour, minute and seconds. As 

wetl as stop watch function!! Battery 

and back up light is with tbe module. 

Size of the module Is 1" dia. Ideal for 

use in auto panel, computer, instrument 

and many others! SB.95 EACH 




SOUND ACTIVATED SWITCH 

j. All parts completed on a PC Board 

'JS t v SCR will turn on relay, buzzer or 



trigger other circuit for 2 - 10 sec. 
(adjustable). Ideal lor use as door 



alarm, sound controlled toys and 

many other projects. Supply voltage 

S1.75H. 4.5V 9VD.C. 2 lor (3.01 



a% FORMULA INTERNAT IONAL INC m 

Jfc ^ r ■ 1 — iHi(.(.mi Hit, nA«Bu«a emmet — I StndaJl.t 




REGULATED DUAL 
VOLTAGE SUPPLY KIT 

-4 30V DC 800 MA adjustable, fully regulated 
by Faircbild 7SMG and 79MG voltage regulator I.e. 
Kit includes all electro- 
nic parts, inter capaci- 
tors, i.e., beat sinks 
k and P.C. board. 

$12.50 PEH KIT 



AA SIZE NI-CD 



SPECIAL SALE 
< F OR $6 110 
RECHARGEABLE BATTERIES 

LIMITED QUANTITY AVAILABLE 



SUB MINIATURE 
TOGGLE SWITCH 
6 AMP 125V A.C 



SPOT 


$1.29 


SPOT MOMENTARY 


SI. 40 


DPDT 


$1.00 


DPDT MOMENTARY 


$1.60 


DPDT (CENTER OFF) 


$2.20 


3PDT 


$2.20 


3P0T (CENTER OFF) 


$2.50 


4PDT 


$2.00 


4PDT (CENTER OFF) 


S3.80 



90 =^fj 



POWER SUPPLY KIT 

0-30V D.C. REGULATED 
Jses UA723 and ZN3055 Power 
TR output can be adjusted from 1 

0-30V, 2 AMP. Complete with PC 

board and all electronic parts. 

Transformer tor Power Supply, 0-30 Power Supply 

2 AMP 24V x 2 $8.50 $10.50 each 




FLASHER LCD 

Unique design combines a jumbo red LED with an IC 
flasher chip in one package. Operates directly from 
5V-7V DC. No dropping resistor neded. Pulse rate 
3Hz @ 5V 20mA, 

2 tor $2 .20 

BIPOLAR LED RED/GREEN 

2 colors in one LED, green and red. changes color 
when reverse voltage suoolv. Amazing 1 
Z FOR 12.20 



ELECTRONIC SWITCH KIT 



CONDENSES TYPE 

Touch On Touch Off 

uses 7473 I.C.and 

12V relay 

$5.50 each 




1 WATT AUDIO AMP 

All parts are pre -assert* led on a 

mini PC Board. Supply Voltage 6 

'JVU.C. SPECIAL PRICE $1.95 ■). 



£? 



LOW TIM DC STEREO 
PRE-AMP KIT TA-10 20 

Incorporates brand-new D.C. design that gives a 
frequency response from OHz — lOOKHz ±0.5d6! 
Added leatures like tone defeat and loudness control 
let you tailor your own frequency supplies to eli- 
minate power fluctuation! 

Specifications: • T.H.D. less than .005% ■ T.I.M. 
less than .005% ■ Frequency response: DC to 100KHZ 
+0.5dB ■ RIAA deviation: =Q.2dB • S/N ratio: bet- 
ter than 70dB ■ Sensitivity: Phono 2MV 47K/Aux. 
100MV 1O0K ■ Output level: 1.3V • Max. output: 15V 
■ Tone control: bass ±10dB <ffl SOHz/treble ±10dB 
@ 15Hz • Power supply: ±24D.C. @ 0.5A 
Kit comes with regulated power supply all you need 
is a 48V C.T. transformer @ .5A. 
ONLY $44.50 
X'tormer 
$4.50 ea. 




SOLID STATE 
ELECTRONIC BUZZER 



Mini size V'xWxVi" 

Supply voltage 1.5V -12V 

.ideal for Alarm or Tone Indicator 




Ur.mr*10'J0Pu«»>«« 



OTtr MOJO ■M.thll* 



Sena St. 00 
For Di tinea 

Cateioguc 



minimum ^ign »rvu.,/>.ji,i. nmuinn ™u Til*-**.*— 

Hionr OMHra AEt-frUd oil Vili Of MC ONLV, NO C-O-D./StOM HCWI 1*.? **•". <HnJ S«t. 

1 1*01 CRENSHAW BLVD.. HAWTHORNE. CA *MSO 
»HOht i:^'i*U-ll!1 ■ 1-131 t7*-l HI 
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uc/t- 



P.O. Box 4430E 
Santa Clara, CA 95054 



ELECTRONICS 



INTEGRATED CIRCUITS 



»3:hi*Sht p«," rho" 



Will calls: 2322 Walsh Ave. 
(408| 988-1640 TWX 910-336-2139 
Same day shipment. First line pans only. Factory listed. 
Guaranteed money back Quality IC's and other compo- 
nents at factory prices 
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Modem Kit $60.00 

State of trie art, one., answer. No tuning neces- 
sary. 103 compatible 300 baud. Inexpensive 
acoustic coupler plans included Fid. onty $17.00 

Z80 Microcomputer 

16 bit 1/0. 2 MHz clock. 2K F1AM. ROM Bread- 
board space Excellent for control. Bare Board 
S2B.M f-ul- Kri J98.M. Monitor {20.00. Power 
Supply Kit 135 00, Tiny Banc $30.00 



Video Modulator Kit 59.35 

Convert TV set into a nigh quality monitor wto 
affecting usage. Comp. kit wM mstruc 

Multi-volt Computer Power Supply 

Bv Samp. ;18v .5 amp, 5y 1.5 amp. -5v 
.5 amp. 12v .Samp. -12v option. ±5v, -12v 
are regulated. Basic Krl S29.95. Kit witti chassis 
and all hardware S43.9S. Add S4 00 shipping . Kit 
ol hardware $14.00. Woodgrain case $10.00. 
$1.50 shipping 




RCA Cosmac 1802 Super Elf Computer Kit $106.95 

The Ouest Super Elf is the right choice lor 
the person who has a need to learn more 
about computers, from an understanding 
ot the hardware and how it goes together 
to beginning programming with machine 
language on up through basic. 
Tremendous Value 
The Super Ell is a tremendous value as it 
combines video, digital displays, LED dis- 
plays, and music, all on a single board for 
S1 06 . 95. its unique ability tor single step 
debugging, display ot state and mode ot 
the computer and display ot addressing as 
an inexpensive option gives it an "easy to 
use" capability not available anywhere at 
the price. 

Inexpensive Expansion 
The Super Elf expansion capability is 
virtually unlimited and you can do it inex- 
pensively one step at a time. Expansion 
includes cassette interface, additional 
memory, color video, Basic, ASCII key- 
board, printer, floppy, S-100 bus. RS232, 
etc. 

Strong Software Support 

The Super Elt comes complete with power 
supply and detailed 127 page Instruction 
manual which includes over 40 pages ol 



software, including a series of lessons to 
help get you started and a music program 
and graphics target game. Many schools 
and universities are using the Super Elt as 
a course of study. OEM's use it for training 
and RSD. A moMhly newsletter, Quest 
data is devoted exclusively to software for 
the Super Elf and there are many software 
books available at low cost. You can do a 
tremendous amount with the software 
available and there is more coming every 
day. Of course, you can do your own 
programming which is fun and very 
rewarding. 

Free 14 Page Brochure 

Send or call for a free brochure on all 
details and pricing of the Super Elf aod its 
expansion. We will get it right out to you 



60 Hz Crystal Time Base Kit M 40 
Converts digital clocks from AC line Irequency 
lo crystal time base Outstanding accuracy. 

Rockwell AIM 65 Computer 

4K version $450.0u 



Ohio Scientific Computer Products 

OP Series 2 $459.00 

with monilowTV com no S59 9. no 
CIPMF Series 2 $1225.00 

wilh monitor TVYcombo $1345.00 



TEAMS: $5 OB min. order U.S. Funds. Calit residents add 5% tax. 

$10.00 mln. BankA men card and Master Charge accepted. $1.00 insurance optional 
Postage: Add 5%. COO. $10.00 mln. order 
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JUfflBO PflK JOCK'f »? 

Rim 1 .lnmhA A A 1< Ant Onrl (ai 1 Paamii Ma>oI I LUtl 



Buy 1 Jumbo Pok Gel 2nd for 1 Penny m ore! 



-8-ttSVAC NEONS. NE-2 type lamps w're$i*tDr-Ambei lens, lt6793) 2.99 

. 1-S3VAC NEONS. Aist. tynis, styles. & leads lor panel ml l< 679-11 1 99 

. 60-ASSI Midi SOCKETS Incl sere* uiyoneit, 4 snap-in lypes l»6?B9l ...... 2 99 

. 5- JUMBO SWITCH BANK. 3-OPDt * oik-6!W. sanoeo nfttllodor butlon HEI1H] 2 99 

_ J5-Micno switches. Asst spst s SPOT men i;5v « in. spaoe teimmais (iSSisi 2 99 
-4-I0A BAR TOGGLES. Asst SPST A DPOF w'long enrome nannies eyelel leiminals 1*69161 299 

_ 1 0-OUAD PHONO JACkS. 4 RCA UcU w Z s 1»" BaAtlltt strip, (»Sa49t 2.99 

_ 125.P0LrSTVflEME CAPS, assnted lypes. styles S sites, all good. (#2729) 2.99 

_ 50-POWErt TAB TFIANSISTOHS. plastic NPN, T0-Z2O, >SSt- lypes. untested, 1*2425) 2.99 

_ 24 -SKINNY TRIM POTS roulli s single urn. assl values $ types. I' 63S5J 2.99 

_ 75-LOHG IEA0 UISCS. prime, marked caps, assorted matt rial. l#259B] ... 2.99 

_ sO-TILs. 74QG series, incl gates. INp-llops. etc untested. (»6226) 2.99 

_ 5 -GRASS LOCKS, with key. 1IV r lono. lor dmrs. windows, elc l*B2S31 299 

_I7S-U0I.EX SOCKETS, "on-a-slrip". make your own pc sockeis. t»62SSI 2.99 

„5C-MINI POTS, ft style, single turn, assofled values. («3345l 299 

IS JUMBO HEtJ LEDS. 3V 10 ml. IO0N gooe material, red domr, lens K32C9I . . 299 

_ 2-SOUND TRIGGERS, sound activated amp. SGR Inggeied. on 3" board. t»»?5) 2.99 

_ 4P-THANSIST0R SOCKETS, jssorlmenl may Include: T0-19,S.66.].ttc («3«4SI . . 2.99 

_ 75-CABLE T I ES. 4" non -Slip wtii le ptajlic. litre Ty-wap, (• 521 81 . 299 

_ 1 50-FEEOTHRU CAPS, issoiieet types S Jit»5, tor RF. UHF. elc. HS6S8A) 199 

_ 175-'.* WATT RESISTORS, assld caibcms, earta-tilms. some 5*iffs. ttS797Al 299 

_ tOO-PlESSY CAPS, ceramic blocks in assorted sizes i valuer (*6221l 2.99 

^ 2S-NE-2 DULtS. neon, lor 1 Id VAC. recjiiiTis resistor, (nol incl H« 2613) . 2.99 

_ 100 -METALLIC RESISTORS, mostly Vr waiters, assl. val 1-SS tol (e 62601 2.99 

_ 100 -POWERS POWERS, 3 to 7 vratl rmrer resislors, t«6261) 2 99 

_ 15-GRYSTALS. assorted lypes. some H61U. some frequency marked. r> &25SI 2.99 

_150-SU3MINI IF IflSNSFOflHERS, assl may include; osc. antenna, elc (#62591. 2.99 

_ 2S-MICH0 MINI REED SWITCrleS, 1" long, lor alarms, relay systems, elc ('S2S3J 2.99 

_ ISO-PC. -CAPACITOR SPECIAL, assl mylars, polys, micas, etc. 1 0-OS good. Cn&2S41 . . 2.99 

_ 10-PUStlBUifON ALARM SWITCH. SPST. momentary NC. wlhardwart. t#S267) 2.99 

_ 5O0-PC -HAROWARE SURPRISE, {appro*..] 1 ID asst. screws, washers, elc. (*6271) . ,.2.99 
_ 20-9V BATTER V CLIPS snap conneclor. coded, i n&ul ale leads. > £266) .. ... 2.99 

_ 3-WATCH GUTS. S-liinclion. LED style, assorted siles. untested. («6287( 2.99 

_4-HEAVV OUTV LINE CORDS, white. 2 Mild, 6 II 16 gauge, l« 6292) 299 

_20-SINGLE PIN LEDS green, micro style, 3V 10mA, 100*, (»62tt).. . 2.99 

_ 3d-LED»TRANSIST0R SOCKETS. "snap-In". 3 PC leads, lor rO-5.tB.4ri.etc. f«6297) 2.99 

_200-PRECISI0N RESISTORS. 'iw IS. axiaHt242B) 299 



16 lor S3 25-SLIDE SWITCHES, various shapes, sizes, ana lypes (»2728) 299 

16 lor S3 SO-TRANSISTOR ELECTROLYTES, epoxy «nrapiolitnl. assl. values, (»27471 2.99 

120 lor S3 175-HALF WATTERS. 100%. color-coded resislors. assl. values. («3046l 2.99 

10 lor S3 20-SLIDE VOLUME CONTROLS, vsrious values I typos, lor Hi-Fi. etc. H3057I 2.99 

SO lor S3 . 50-UPRIDHT ELECTROS, 1 00*. assorled values 8 Milages, marked. (#3226) 2.99 

8 lor S3 30-PA MEL SWITCHES, assorted rotary, micro, slide, etc (#6629) 2.99 

20 tor S3. 20-PAIRS-RCA PLUGS 8 JACKS, oopular loi HI-FI, speateis, etc. («6630) 2.99 

250 tor S3 60-IK914 SWITCHING DIODES. 4 usee axial, glass, unlesleo, l#6632) 2.99 

tOC lor 63 4.2N305S NPN TRANSISTORS. tIS watls. IS amps. TO-3. IOCS malarial. (#6633) 2.99 

46 for S3 50-THEHM1STORS. various lypes 6 styles, ncg. eoeflicienl. 100)i t#4069) 2.99 

ISC for 53 30-INSTRUMENT KNOSS. tor hall round shafts some wfpoinlors, l»649a: 2.99 

100 tor S3 5 -LINE CORDS, heavy-duly, 18 gauge. 6". molded plug, 2-cond («6499) 2.99 

10 lor S3 20-2N3O55 HOBBY TRANSISTORS, manut lalloul. T0-3, U -lest, (■ 6624) 2 99 

390 for S3 100-OTL IC's. mostly dual JK Hip Hops, marked, 100* prime. (#6444) 2.9S 

100 lor S3. . 3S-STERE0 tNDICAfoRS. tiny red 1.5V rjalbs. lor Hi-Fi replacemen!, (U6244I 299 

30 lor S3 25-PLASTIC POWERS. 25 watl. npn 8 pnp. 50-200 brew. TO-220 l#6237) 2.99 

4 lor S3 9-DLGIt READOUTS. Hal pak wfbubMe mag. .120" high. 14 pin, tiJiSel 2 39 

60 lot S3 400-FREFORMED u, WATTERS. assorted values, preiut lor PC appl [>6S22I 2 99 

ISO lor S3- 25-RCA PHDNO PLUGS, popular audiorspeaker plugs. 100* material (#3293) .2,99 

300 tor S3 15RCA PHONO JACKS, popular Hl-Fr |ack ori a BatHiltslrip. (#6230). ... 2.99 

350 lor S3 1 50--4OO0" HECI1FIERS. IN40OO ser.es. may Include: 50 to 1 0O0V. (#241 7) 2.99 

200 tor S3 ■■ SO-AXIAL ElECTROS. asst. values, veils, tries. WMt a buy! (#3227) 2.99 

50 lof S3 3-SHIELDEP AUDIO CABLES. 2 conn . with RCA plugs ll each end, H641 2) 2.S9 

200 lor S3 200.PC-SEMICON SPECIAL, assontd semis of all types. Unlesleo materlil, (•33001 2.99 

200 lor S3 200 PRE- FORMED li WATTERS, popular values, some 5 6 ICXerj. It (246) 2.99 

30 lor S3^ 30-SCRs A TRIADS, assorled values, 10 Amp T0.220. untested, (#6337) 199 

rjoo tor 63- 15-MINI PLUG 6 CABLE SETS. 3 5mm plug. 6' insulated 2 cond leads, (•8269) ... 2.99 

50 tor S3 40-EDGE CONNECTORS, asst. 4 6 S pin. 2-sided. PC leads. (#6384) 2.99 

300 tor S3 6-MINI-MDTOflS. Type RE56. 1 .5-6 VDC. color-coded wire leads. (#8716) 2,99 

20 lor S3'. 24- MINI- BULBS, assl. voltages A base styles, some colored, (#6757) 2.99 

1000 lor S3 40-STRAIN RELIEFS. J Sst. lypes, Styles, t Sires (#6756) 2.99 

40 lor S3 6-TIME OELAVS, solid slate, assl. trom 450 mSw lo BS«e. (»675B1. 2.99 

8 lor S3 3-HEAVT DUTY AUTO CHOKE, filters 12 VOC O 6A. open Irime, (#8750) 2.9S 

8 1or S3 . 4-CHROME PLATEO ALARM SWITCH, spst. NC. mpmentary. (U6742) . . 2.99 

40 lor S3 ZOO-PRE-FOflMED DISCS, caps wtteads tor PC use. mixed values, (#26053 2 99 

60 tor S3 10.RESI5T0R LEDS, assl. red. green s yellow jumbos. SV. (#8761). 2.99 

400 lor S3 100-2 WATT RESISTORS, assorted carbons, lilms etc. sera* 5*eis, (#62381 2.99 
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A Six Piece Screwdriver Set with 
any Order Totaling $25 or morel 



Total Amount of Order S 



mm frcc pRtmiumsu poiyiw 

% 



P.O. BOX 942, HE3 
S-LVNNFIELD. MA. 01! 



For Faster Service Order By Phone 

1-617-245-3828 



ORDERING INSTRUCTIONS • Intateat* Quantity In front of Jumbo Pak Daaerad. 
• Complete Coupon Section • Cut Out Along Dotted Line and Mail Ad to Poly Paks i«c 
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CHARGES VOLUME DISCOUNT 

Addl?GQ 1 9-Mi 5**» Mi 

Add '.o ?i ■ i00 oo * jii,o.gg .., h 11.1 

ArfdW.W*' ?S0.00WW.»9 L*»IS-- 

Add iCf 75 ■ SKIDD SWJ.9U ii-ii. Ju 
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SIN MEN 

SN7401N 
5N740J..N 
fir* ■«;]?) 
SN7404N 
5N7405N 
5N74MN 
5N7407N 
SMT4MN 
£N74fflM 
Shf74lE44 
SNM11N 
SM-MlIN 
SNM13N 
SNMMN 
SN741SN 
SN741JN 
SN7420N 

5N7422N 
SNHJJN 
SN74BN 
SN7425N 
SN7427N 
SN7429N 
SN74JON 
SN7432N 
5N7437N 

sn 74311s 

5NM»N 
SN7440N 

SNH42N 
5N?4i3N 
SN74*Cft 
5N744SN 
SU7446K 
SN7447N 

SNMMN 

■_-' i :■':.: .-> 

SNM41N 
SN7454N 
SN7459A 

SN74j&0l4 
SN7470M 



74L5CG 
74LS0E 

74LSG2 
MLSffl 
74l_504 

74L505 
74LS04 
74LSW 
74L.SIQ 
74L5!| 
MLS 12 
MLS13 
ftLSM 
74LS!5 
74[_520 
74L521 
74LS32 
74LS2S 
NL527 
,4L5?| 
74LS30 
74LSJ2 
74LS33 
74LS37 
MLSil 
74LS*a 
74LS4Z 
74L54T 
■■■.._.■." 
HLS49 
74LSS1 
74L5H 

■■'. l ■:::■:. 

T4LS73 

74LS74 
P4L5I5 
T4LS7S 
74L57J 
74LS43 
74L5B 

74ls« 

74LSM 



74S00 
74502 

745(B 
74S04 
74S05 
74SM 
74S09 
74S10 
74S31 

msis 

74SW 
74532 
74SM 
74S32 
74S40 
74S51 
74S64 
74S64 
74S74 
NStt 
T4S112 
74S13J 
745114 
' LIM 



7400 



SN7472N 

smmn 

SNH74N' 
SK747SH 
SN7476C* 

SN7479N 

SN74KN 
SN74BN 
5N74I5N 

SN74ttlM 
SNJ4HN 
SN74WN 
SNMVMN 

5-N7494N 
SM7495H 

SNMKN 
SN7497N 
SNT41DQN 
SN 74101*4 
5N74109N 
SN74U5N 
5N74l?lN 
SN741HM 
SN741Z3N 
SN7412JN 
SN74l2filNI 
SN74133N 
SN74JJ&N 
SN7414IN 
5N74142N 
SN74143N 
SN74144N 
SN74145N 
SNT4147N 
SN 74144*4 
SN74150N 
5N7415IN 
SN741HM 
SN74153N 
SN74344H 
SN74JHN 





SIM743«N 


.n 




SN 74157 N 


-M 


.29 


5N74169N 


M 


.35 


SN 74361 N 


M 


.38 


SN7416IN 


.19 


.44 


SW74363N 


H 


.34 


SN741HN 


.« 


5,00 


5N741&5IN 


.n 


.50 


SN741HN 


i.ri 


-*3 


S7J741SJN 


:.?9 


.0 


5*741 TON 


1,4S 


49 


SM74173N 


4.95 


.3S 


51474173 IN 


Ju» 


LH 


SN74174N 


n 


M 


SN74]75N 


.H 


.59 


5NJ4176N 


-79 


.45 


SN74377N 


.n 


.45 


5*741 TIN 


1.44 


A» 


SrJ74]JttN 


.n 


.69 


5M74111N 


2.3 


m 


5N74112N 


,79 


3,00 


SNMJJ4N 


?.« 


1,49 


SH741S5N 


J.4) 


.35 


SM?-<HON 


i n 


JB 


SM74W1N 


i.» 


1,95 


SNJ^JMN 


n 


.34 


5N741SI3N 


vM 


.45 


stNHlwN 


,n 


.59 


SNK395N 


.14 


-4ft 


SN741BN 


*1 


.« 


5M74197N 


-W 


.74 


iNHi-)3N 


149 


,75 


SM741»M 


i.« 


.99 


SN74H1N 


I.H 


3.25 


5N74S1N 


,99 


J.49 


5M74£jfiN 


1.95 


3.45 


SN7«MW 


n 


.79 


SN74BHN 


l.« 


L*» 


5iM74?«M 


J. 95 


1.29 


sNnam 


l.« 


3.25 


SNMBN 


.99 


.G9 


S7474)66fJ 


.49 


.» 


5M74J&7M 


r» 


,79 


SN7^J6IN 


.59 


1.25 


5F-lf<3aON 


1.49 


,79 


SNM»3M 


L« 



74LS 



HL592 
7*US93 
7ILS95 

74LS« 
74 LSI*? 
T-iL5]<B 
74LS]] f J 
74 LSI] 3 
74LS134 
■-SL53:? 
74LS3J3 
74LS325 
.Wi_S]K 
74LS332 
74LS1IJ 
74L5i£ 
7J_51J-L 
74L5131 
74L5351 
74L53W 
7^LS!l54 
7^L5L» 
74LS556 
7^LSS57 
74L51H 
7<I_S16Q 
^LSifii 
74L5162 
7^LSt63 
74L51H 
7^L.SL(S 
74LS1» 
7JL5tE9 
» LSI 70 
7JL5173 
J4LS174 
74L5175 
74LS1BL 
74L5150 
7ILS19J 



1.15 
1.15 



2.95 
J. 25 
9- 25 



,30 



74S 



74S133 
7IS1J4 
T4S13B 
HBUC 

745134 

74S140 
74S151 
74S153 
74S157 
745l5t 
74S174 
745175 
T4S1U 
MSB* 
745195 
74S1K 
MS340 
7452.11 
7^5242 
74S24J 
TED AVAtLABILITV 



74L5LK 
74L5L93 
74LS1M 
74LS155 
74L5197 
74LS22J 

n..s:-it: 

74LS24I 

MLS242 
741.5243 

7*LS^4 
74LS24& 
HL.5M7 
74L5248 
74LSWS 
ML52S1 
74LS253 
F4LSHJ 
74L52bfl 
74L5HJ 
74LK&S 
7ILS273 

?;ls:;s 
?ai :-:■■; 

74LS2» 
J4LS293 

?4L53S2 
74L5153 
7JLS3S5 
ML 5366 
74L5367 
74L53M 
74LS373 
74LS374 
74ll_5175 
74L53* 
74L53S3 
74LS344 
74L5S7Q 
Ili.6» 
41LS47 



7453*4 

?4525L 
74 5253 
74SS7 
HSM 
74S26D 
7453U 
745217* 

74 saw- 

74S3J3 

J4&374 

74S3I7" 

74S471- 

745472* 
M54H* 
745474* 
745475* 
74SS70" 
745571" 
?455J2' 
74SSJ3* 
7459C0 
745441 
HESE 



1-15 
1,15 
1.14 
1.15 
1.14 
1,19 
1.44 
3.45 
1.95 
1,95 



2.94 
4.95 
4.95 
3.44 
3,49 
1 5.45 

19.95 
29.95 
59.95 
23,45 

7.45 
T.44 
]9.« 
19.95. 
3,14 
3.15 
ROMS 



CASOtiH 
CAM23H 
GAM39H 
CA304SH 
CA3059N 
CAK^rj 
CASBtH 



tlS 



CD40M 
CD40Q1 
CD40O2 
CD4006 
CWM! 
QD4W9 
CD4dlft 
CD4011 
CD+312 
CD4013 
CQ4Q14 
CD4415 
CD43L6 
CD40L? 
CD40E4 
CD4-3L? 

CQUaa 
CD4D21 

CD4023 
CD4324 
CMKJ 
CD40S 
CD4027 
CD403 
CD4K9 

cd;c-jo 

CD40JS 



V CD4 



CA-LINEAR 


■■;Ai;]l'J 

CA3095N 






CA3I30H 


CAWIN 


LOO 


l:-"..'1-:-3- ■ 


CA30A2N 


2.00 


CAJJtOH 


CA30B3W 


l-« 


CA3401N 


CAXHN 


.15 


CAJtOON 






CD40K 


CD-CVIO 


CD*SJ 






CO404J 






CEX5C6 


CD401L 


1.44 


CD4507 


CD+042 


,» 


CD450I 


CO*543 


J9 


CD45S0 


CD+344 


JS 


CD44I1 


CLHJ4« 


1.74 


CD45I4 


CD4047 


2.40 


CD4515 


CD404I 


1.34 


CD45i£ 


CLUM'i 


.49 


CD45!t 


CD4044 


.fi9 


CD4519 


CCHOil 


1,14 


CD4520 


CD4052 


LIS 


CD4525 


CD-4053 


LI9 


C0453 


COKI54 


2.45 


CD4524 


GD4K9 


4.95 


c L^y . 


cotofio 


1.49 


CCH562 


CD4045 


.74 


CD45K 


fJDsKi 


.39 


CD45J3 


CD40S4 


-45 


CD4733 


CD40J0 


.55 


CQ4724 


CD407] 


.49 


MC144W 


CQ407Z 


.49 


MC144I10 


CD4073 


.39 


MC14413 


CD40J5 


.37) 


MC 14412 


CD407S 


l,» 


MC144I4 


GD*j*l 


.39 


MCWJJ 



1.75 



2,79 
LL.H 
2.79 



14.45 
14.45 
14.94 

4.45 

13.44 
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^C555R ,20Ci"T<Kl 5/51 




XC555G :w gii-c-i 4/11 




XC455V J 200"y(illow 4/$l 




XCS45C ,200" cl«nr 4/41 




XC22R .JOfl" r*d 5/U 




XC22G .2U3"qr*an 4/(1 




XC22Y ,200" y«LISW 4/J1 




MVIDS ,170" r«a 4/41 




C.A. - 


Common AnoOfl 


Tyjw 


PolBFiTV 


MAN 1 


C-A-— f«t 


MAN t 


5X7 O.M.-iffid 


MAN J. 


C.C— r*d 


MAN 52 


C.A,— qrvan 


MAN 54 


C-C,^gr*en 


MAN 71 


C,A,— raa 


MAN 72 


C.A.— r*a 


MAN 74 


C-C.-rea 


MAN 12 


C.A. — yellow 


MAN 44 


C.C.— ycElow 


MAN 3620 


C.A,— oringi 


MAN 36M 


i.A. Drin-;c * 1 


MAN 3440 


C,C— oranga 


MAN 4410 


C.A.— oranga 


V.fW K13 


C . A,— oranfla— DD 


■MAN « 30 


C.A. — oranga + ] 


MAN 4440 


C.C.— oranga— DD 


MAN«$40 


C.C.— orango 1 3 


MANBBftl 


C. A.— orange 


MAN 4T10 


C.A.— r*tt— QD 


MAM 6750 


C-C.-r*0 i 1 


MAN £740 


C.t— f*D 


DLO304 


C.C. "orange 


DLO307 


C, A.— oranga 


GLa$oa 


C.C.— ffreon 





DISCRETE LEDS 

MV» ,045" red 6/51 

XC2WR .125" ■'ad 5/Jl 

XCffli; .l25 h| groan 4/$l 

XC2&Y .12S"yoltow 4/J1 

XC536H ,115" Tea 5/J1 

XC524G .115" green 4/$l 

XCSKV .164- yellow 4/11 

KC526C .195" dear 4/51 



XC1UR .ISO 4 ' rod 4/S1 

XCllIti !'■■:-" :;i.:.:ii 4/Sl 

XC111V .ISO" yellow 4/Sl 

XC111C .190" clear 4/41 



fil 1- ^ ™ 



RL-Z . -S.39M.Or3/Sl.00 



DISPLAY LEDS " 

Ht Price 
,270 2,44 



Typa 

QUG507 

DU04 

DL.707 
PLJ2t 
DL74! 
DL74S 
DL747 
DL?40 

□LOS50 

DL3JQ 

FND354 

FND359 

FNDSOi 

FND507 

HO5P-3401 C,A, 

HD5P-J403 C.C 

5082-7741 

50B2-77M 

5U2-73CO 

50B-73Q2 



Polarttv 
C.A— groan 
C-C."fat1 

C.A.-rod 

c.c-fta 
c.A,™**a 

C.A.— *0fJ £ 1 

e.A.— fen 
c.c.-T*a 

C- A.— orange 
CC'-arange 
C.C.— r#rJ 
tC. t 1 

c.c. 

C.C. £FND50TJ| 

C.A, (FND510J 
-rad 



Common Cathoae 

Ht Prit* 
,50Q 1,24 



.BOO 
.HO 



1-7304 
4N24 
LIT-1 



C.A^H.H.Q.— fed 

C-C-,R,H.D.-red .430 

4x7sgl, dig. RHD .E00 

4X7*41. dlfl.LHD .400 

Cvc:'i:;f.:hi- i;H .400 

pn oto xsi *t or Q pio-lio I . 

Photo XtlltOr Otilo '101. .E9 
Optically liol.TTlac Driver ..."-. 



22,00 

27. M 

am 




POTENTIOMETERS 



$2.95 each 

2 W*it 9 70"C '- I05i 
778" SlotTed Sh^tT 
Linear Tip«r 
Marm Mii-n-g-i 

RV4NAY SD - IfflA 
RV4NAY SD - SflSA 
RV4NAV SD - tOJA 
RV4NAV 5D^24JA 
RV4NAV 5D - 50JA 
RV4NAY SD - LC4A 
RV4NAVSD- LC6A 



25K 
50K 
300K 

I Mag 




LOW PROFILE 
(TIN) SOCKETS 

■» 24-44 50- 



ITrPrrr 



E&OjnSG 
It oln S G 
24 pJn SG 
» \>m S G 
36 pin SG 
40pinSC 



SOLDERTAIL{G0LD) 
STANDARD 



$1.35 each 

3/4 Wait S 7Q*C 
15 [urnpot. Linaai 
raper. PrLnied clr 
cult mourtr. 
Pan No, ft 



&30P- SOohm 

830P-100onm 

:H30P-5fflorim 

S30P-1K 

J30P-2K 



JSXP- 5K 

430P-10K 
•3DP.J0K 
5MP-50K 



Part N c^ 

U0P-1KK 
*3OP'?0vK 
J30P-400K 
S30Pv|MhMI 



IV 



H pin ST 
14 pin ST 
El pin 5T 
24 pin ST 
24 Pin ST 
34 pin 5T 
40 pin s " 



SOLDERTA1L 
STANDARD {TINJ 



WIRE WRAP SOCKETS 
(GOLD) LEVEL #3 



I p|n 

10 pin 
14 pin 

16 pin 

11 pin 

20 pin 
22 pin 
?4pjn 

21 pin 
34 pin 
40 pin 



WW 
WW 
WW 
WW 
WW 
WW 
WW 
WW 
WW 
WW 



1/4 WATT RESISTOR ASSORTMENTS -5% 



ASST. 1 


5u. 


10 Ohm 
2? Ohm 


32 Ohm 

33 onm 


15 Ohm 
39 Ohm 


]« Ohm 

47 Ohm 


22 Ohm 
56 Ohm 


50 p«. 


$1.95 


ASST. 2 

ASST. 3 


Bh. 
G«i. 


41 Ohm 12 Cnm 

100 Ohm 223 Dtim 

470 Ohm 460 Olim 

L.2K 1.5K 


EDO Ohm 9^0 Ohm 140 Onm 

270 OTim 330 Qhm m Onm 
410 OhmB20Oh.m IK 
UK T.2K 2.JK 


50 pc*. 

50 pes. 


$1.95 
$1.95 


ASST. 4 


Em, 


J.3K 
UK 


2LSK 

iiDK 


4.m 

I2K 


5.5K 
15K 


S.IK 
UK 


50 pet. 


$1.95 


ASST. 5 


Eh. 


22K 
SfK 


2?K 
64K 


33K 
«K 


9K 
I0OK 


47K 
120K 


SOpti, 


31.95 


ASST. 6 


Sta. 


140K 
39SK 


LI0K 
470K 


320K 
JflOK 


440K 


330K 
I20K 


GOpei, 


$1.95 


ASST. 7 


Sat. 


1M 

2,7M 


1.2M 
3.JM 


1-5M 
3-9M 


I.4M 

4.7M 


2.2M 
5,6M 


50pci. 


$1.95 



ASST, BR 



Includes REsistrjr Assts, 17 (350 pes.) $10.95 ea. 



SlO.QOMin. Order- U.S. Fundi Only 
Ca1 if , fttiide nil Atf rf 6 % Sa I *i T*X 
Portig*— Add b".- ptUiSI Iniurane* 




J a 



Spk Shms - 254 

Send 414 Portigi far your 

FREE 1981 JAMECO CATALOG 



PHONE 

ORDERS 

WELCOME 

WIS) 592-8097 



MAIL ORDER ELECTRONICS - WORLDWIDE 

136SSHOREWAV ROAD, BELMONT, CA 94002 

PRICES SUBJECT TO CHANGE 



Part No, Function 

ro«,PI CMOS Pracl&loh Tltrur 

W1EVVKH* Stopwatcti Chip, KTL 

710ECPL 3^j Dlflll A/D (LCD Drive) 

.]'>;r_v,KiS* ic. cifc=jit Bajiti, oiipiay 

71C0CPL ii: Digit A/O (i_L-[J Drive) 

7J0IEW/KH* IC.CrrCPH Board. Cm.n-.ty 

,'J!5CPL 3'.' Digit A/L") LCD Dii. MLD, 

Jll.'CPL lb Dlfllt A./D LEO Du. HLD. 

7201IDR Low BJllciy Volt Indicator 

7JCCIPG CMOS LEO St,OPw*r,£h/TI m*r 

HKCV/Klt* stoowa-tch Chip. xTl 

!'■>) C J f 3 t Tone <jtan«rator 

7WCEV/Klt» Ton* Gem-ratOr ChlP, XTL 

730TA3PD Qitlllater Contrsllaj' 

raOWEV/KIt" Freq. Cauntef Chip, XTL 

J'SOflPl SeVsri Dirude; Counter 

TZHIPPt Clock Gcries^lur 

7214IPG 4 i-une. CMOS &toj3watch CKT 

7214EV/KM* 4 Func. Stopwatch Chip, S<TL 

UKAut i-Dioii univ. count*f e.A, 

T214CIJJI i-Di-ji! Freqi- Cauntar CA. 

7214D1 PI t- D Igit F- 1 ea . C ountf* r C.C . 

T3i7U| 4-Olfllt LEO Up/OO^n OOUhtar 

721ICIJI 1'Dlffk Uii v. LED Drive 

77349PL. LCD 4k Digit Up Counter ORI 

U2SAIJL 1-Olpit Univ. CcupUfii 

TSfiAEV/KIt' 4 Functio-n Counter Chlp H XTL 

72HIJE CMOS Bin Pros, TlmtC^OUniter 

iKUA CMOS Dlvidfl-±.yr'24$ RCTIms. 

7250IJE CMOS SCO Prog, T|mer/Count*r 

72603JE CMOS BCD Prcvg. Tl msr/C sunteir 

7SS49PA CMOS 444 Timer (iplrtj 

755EIPO CMOS S54 Tinier [14 pin) 

3411BCPA CMOS Op Amp Comparator 

J612BCPA CMOS Op Amp Em, Cmvr. 

752 IDC PA CMOS Dual OP Amp Coma. 

7433CCPE CMOS Trl Op Amp Comp, 

764LCCPD CMOS Quad Op Amp Comp. 10MV 7.5D 

7642CCPD CMOS Quia OP Amp Comp. 1QMV 7.40 

7440CPA Voltage Convertar J.ft 

t049CCta Hpom. Bana— GAP Voll R«T. Diode 3.50 

(21ICPA VOIE R«r/ Indian! Or 2.50 

1212CPA Volt Rer^lnelkAtar 2.40 

* INTERSrL'S EVALUATION KITS 



Pfirja 
14.95 
22.95 
36.K 
S*,« 
35-95 
H.44 
It..* 
17,34 
2^5 
12.95 
U.» 
5,15 
9.45 
4.40 
11,10 
17.95 
3.44 
13.94 
19.95 
32.00 
26.94 
21-95 
12.95 
10.94 
11-75 
J1.J4 
74.95 
4.94 



2.20 
5MV 2,25 
5MV 2.95 

5WV 3.% 
WMV 5,35 



?4C*2 
74C« 
74COI 
74C10 
74C14 
74C20 
74C30 
MC42 

uoa 

?4C.3 
74C74 
74C44 

74C« 
74CB3 
74 C» 
74C93 
74C45 



1.59 



74C 



HCltt 
,4 CIO? 
74C15L 
74C1H 
MClFj) 
74C1W 
74CIEI 
'4CK.; 
HC163 
?4C1« 
J4C173 
74C174 
74 CITS 
74C192 
74C193 



2,95 
3,94 

2.25 



L.HC0HCN 4J5 

LIVtlOCLH 4.50 

Lr.-LLCLli 4,75 
LHWJ0-OH 4.05 

TL071CP -79 

TUJ72CP 1-319 

TL074CN 2.4fl 

LH0OI2CD 35,» 

TUBCP Ml 

TLLH4CN 2,19 

LH00HCO 34.U 

UMJBIH ,99 

L.vi:oicr, .35 

LMJttH 

LM3WH 

LM305H 

LM307CN 

LM3MCN 

LM309H 

LM309K 

LM310CM 

LI L it3IIH 

LM3L2H 

LM317MP 

LM3J7T 

LM3IJK 

L r. J JLLCN 

LM3E9N 1,95 

LM320K-5 3.35 

LM320K-12 LS 

LM32(IK-]i 1.3S 

LM3I20T-5 |,J5 

LM3a0T-l2 IJ5 

LM330T-15 

LMJa3K* 

LM224N 

LM329D2: 

LM331N 

LM334Z 

LM3342 

LM33&Z 

LMJin 

LM.31JMP 

LM334K 

LM339N 

LM340K-5 

LMJ40K-I2 

LM340K-3S 



3-95 



2,49 



j.'yi 



5.9S 



3.94 



fi.95 



LINEAR 



LMi*0T-4 
LMWT-12 
LM3UT-I5 

LM341P-5 
LMJ41P-12 
LM341P-I5 

LMi*2P-5 

LMi*2P'3Z 

LMJ*2>P-15 

LM34SN 

Lr.USK 

LF351N 

LF353N 

LFSGN 

LF3S6W 

LM35FJN 

LM3S9N 

LM370N 

LM373N 

LM377N 

LM3&0N 

LM341N 

LM3I2N 

LMWht 

LM3SIV-3 

LMJJt^lS 

LM339N 

LM3B2N 

LFHN 

LM399H 

TL444CN 

TL496CP 

NE5MA 

NE5Z9A 

ME433H 

ME53GH 

ME54BH 

NtWN 

ME5G0A 
NE555V 

LM556H 
■:>■ :.-■■: j 
LM545N 
LM56FJCM 
LTVSM7V 



4.H 

5J0 
4.45- 
L74 
tM 
4.9S 
3.9S 

too 

5.D0 

4,95 



74C195 
74C231 
74C240 
F4C244 
74C373 
74C3M 
74CM1 
74C903 
74C911 
74C932 
74C91S 
74C917 
74C922 
74C923 
74C924 
74C926 

iocs 

BOC97 



1,59 
1.94 

2u25 
2.25 
.2.49 

1.59 



5.41 
4.74 

7.50 
7.50 



rJi ■■.,;■: 

LM7«H 

LM703CN 

LM?«N 

LM710N 

LM7IIN 

LM72iN 

LMTJJhf 

LM7»N 

LMI741CM 

MC1T41SCG 

LM747N 

LM741M 

LMI034M 

LMI3lflN 

LMI45ICN 

L'.1!*!IN 

LM14B9N 

LMW96N 

LM155GV 

LM1A0QN 

L.M1BT7N-S 

LM1845N 

LM1B9SN 

LM20WT 

LrvJ2t77P 

LPVI24JJP 

UM2494P-1 

LM3II9N 

LM3900N 

LMJ404CN 

LM3909N 

LM3914N 

L.MJJJiN 

LM3914N 

RC413SN 

RC4191MB 

RC4194TK 

RC4195TK 

KB442I 

KB4429 

LM4500A 

iCLfiOiiB 

LM130B*4 

LMl^XIM 

75131 IM 

754 50N 

75441CN 



ua 

1.20 

us 

3-49 
tM 
2.24 
2.25 
2.95 



J-25 
4.« 



CAPACITOR CORNER 

50 VOLT CIRAM3C DISC CAPACITORS 



82 pr 

47 pr 

lOdpl 
270 pr 
470 pf 

100 VOLT MY LAG FILM CAPACITORS 
XOlmf J3 ,!0 .07 1 J^2ml .13 .11 .04 

.mramf .12 ,10 .07 .047 ml .21 .17 .13 

.0047mf .12 ,10 .07 .lml J7 .23 Al 

■■■:■■<■•' ,12 ,10 ■■:■'■ \ -22m S M .27 .22 

+20% DIPPED TANTALUMS (Solid) CAPACITORS 



•x-n 


Uti* 


Value 








.04 


,05 


,001|UF 


M 


01 


■« 


H 


.04 


MuF 
.022>F 


.04 


M 


05 


H 




.« 






.04 


-05 


..» 


AT 


J04 


.04 


.05 


J47tlF 


.09 


07 


.04 


OS 


,04 


.15 


.12 


.ID 



J/3SV 
, 15/35 V 

.22/3SV 
.U/35V 
.47/35V 
.U/34V 
L.O/35V 



■3 



■3* 



1.4/BV 

2.2/3SV 
3.3/Z5V 
4, 7/25 V 
4,1/HV 
F.5/25V 
22/6V 



.41 .37 
.41 



MINI. ALUMINUM ELECTROLYTIC CAPACITORS 
Axial Lead 

.47/SOV .14 ,14 

LO/50V .19 ,14 .12 ,47/50V 

3.3/50V .17 .14 .11 1.0/14V 

4.7/24V ,11 .15 -H 3.Q/25V 

10/2SV ,|t -15 .13 3.0/5OV 

W/SOV .19 ,14 .12 4.7/16V 

22/25V ,19 .15 .12 4.7/25V 

22/40 V ,24 .20 .11 4. J/50 V 

47/25 V .25 .21 J9 30/ 16V 

47/WV .29 ,24 .23 10/24V 

m/tiV ,31 ,24 .22 lO^OV 

1C0/50V ,41 ,37 .3* 47/SOV 

220/25 V ,3? J4 .33 1W/1CV 

320/50V ,49 .45 ,41 100/SV 

470/Z5V .44 .« .44 loEflOV 

1000/14V .79 .49 .61 220/l«V 

22O0/14V .«9 .71 .49 470/25 V 



100 



CIRCLE 19 ON FREE INFORMATION CARD 
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feSduetaf Clock Modules 

12V DC 

AUTOMOTIVE^ 1 

INSTALMENT 

CLOCK 

APPLICATIONS^ 
*■ In-daih iutofioc«i 

* AftBI -r>?' *.*-.: j^:c ■ 
RVOJOCfcl 

* Aifcrafl-rr-anri* ClKl 

• 13VDC or^i Lnitru. 

• Pn.njME-.-bat J r-r v 
POwered .ns.;iu-r.li 

Feoiu ret: BrJo.h.t 0.3" green display. Internal crystal time' 
bate. ; Q . 5 iK./day eccu r. Au lo.d i »!ay brightness co n,tra I 
logic. Display color fllwrattle to blue, bluo-grann, green & 
yellow. Complete -|,u si add switches and leni. 

MA1D03 Module $16.95 




MA1D2a .7" Low Cost Digital LED Clock Module B.95 

MA1Q2G .7"Dig. LED Alarm Clock /Thermometer 1B.B5 

MA&036 ,3" Low Cost Digital LED C I oek ,-T i rn er 6.9E 

MA1002 ,5" LED Display Dig. Clock & Xformar 995 




2 National Sem Conductor 

RAM SALE 



MM529GN-4 imk4iig/upd416I ■ ■ $4,95 each 

18K DYNAMIC RAM (26QNS1 

CS EACH $39-SS> it 00 EACH $460.00/1 ot> 

MMB290J-2 (MK4iie/up04iok . . $6.95 each 

IS* DYNAMIC RAM [1SQNS) 

IS EACH 549,9 Br" '. 1 00 EACH S55O.0O/lotr 

MM529BJ-3A $3.25 each 

SK DYNAMIC RAM (LOW HALF OF MM52&Qj r 2QONS 
IS EACH 523 «S> (100 EACH 12 60.0071 ot > 

MM21 14-3 $5.95 each 

4K STATIC HAM ;3QQNS; 

IS EACH $43,95) (100 EACH $4».00/lot) 

MM2114L-3 $6.25 each 

A K STATIC RAM I LOW POWE R 30O,VSl 

[8 EACH*44.0S) MOO EACH &47S.0Q/C9T) 



EPROM Erasing Lamp 




• Era*** 2708, 2716, 17Q2A, 5203Q; 52040, etc, 

• Erase* up to 4 chip* within 20 minute*. 

• Maintains constant exposure distance of On* inch. 

■ Special conduct we foam Uner eliminates stetic build-up. 
- Built-in safety lock to proven i UV CXpOvJre. 

• Comp«! - only 7-S/8" x 2-7/8" x 2" 

• Complete wilh holding tray for 4 chips. 

UVS-11E $79.95 




Jumbo 6-Digit Clock Kit 

• Four .B30"ht. and two .30O"ht. 
common anode disp lay j 

• Uses MM S3 1 4 c Lock chip 

• Switches for htmrs, minute! Bind hoild functions: 

• Hours easily viewable to 30 feet 

• Simulated wtlnui cat* 

• 11 5 VAC operation 

• 12 or 24 hour operalfon 

• Include! ell components, case and will Inniiiormir 
■ Siie:6K' r x 3-1/8" x IV 

JE747 $29.95 



6-Digit Clock Kit 




»Hright .300 ht. comm. ceth- 
cilo display 

• Usti MM5314 clock chip 

• Sin I tehes far hnu:j, innut« 
.■ r. : I hold mOClai 

■ i it s. aaiily viewable to 20 ft. 
+ Simulated walnut cbm 
■115 VACoP*r*sron 

• 12 Or 24 hr. operation 
*lncl. all component*, test 6 

well transformer 

• Siae:fiV K3-1/B" x 1*4" 



JE701 $19.95 



Regulated Power Supply 

Uses LM3G9K. Heat sink - - H 
provided. PC board con- —' 
Struction. Provides a solid 
1 amp @ 5 volts. Can supply up 
to :5V, =9V and ±1'2V with 
J £205 Adapter, Includes compo- 
nent!, hardware and instructions, 
Size: 3'A" x 5" x 2"H 



JE200 



$14.95 





ADAPTER BOARD 
-Adapts to J E 200- 
+5V, ±9V and ±12V 



DC/DC conuertur with +5V input. Toriodal hl- 
speed switching XFMR. Short circuit protection. 
PC board construction, PEflgyoack to JE 200 
board. Size: 3K''x 2" x 9/1 8 P 'H 

, JE205 $12.95 



MICROPROCESSOR COMPONENTS 



'BOSOA/8O0OA SUPPORT DEVICES - 

msnwA cpu 

Qitm HH iftBijt/Owtnui 

DM2H Pitarlly Intiuupt Central 

OWN ai- DimtlWi *»t 0< !■**■ 

D.-rLJ. C !■:. ■; t '(.i-4...D. -i' 

mtl nj| :: i .t ■ 

:.. :.M ;,..-L!P-i- ■-■,;:■:• 't-.n.-. :■.-,«- 

am i/s:* ■■• lim'o i*' 

INSJMI I/O r.i W nfl M n>f *» larbH 

INHSf *iVi«Jiioft*ui CemrL El* mini 

mil Pic,aj. EH«HPL i .nil (US-ART) 

DrWl «V», lil.r.a.< rimi 

optai *ro*. FtJi^nifji i/q i ►pit 

□PeMl Pro*, ova Control 

OWN *>rei. imtrtiei Ce«M«i 

OPUS M-rn*. C*17 Cofllioilii 

0*Wft *»»>*. KiyhioirBVrjiiUjy InCipTici 

bfia C»U1 Dji Rid.hr«l 

DPM01 Xyitim T1mtn« E'linim 

0p*A tail. B'-eiineiiflnii PiiKvrnr 

DFUfiF LOU BI'Dlr*eiuntl A*ul«(i 

U."'!B* IOH ■i-PlrictliDniF PJi<*lvar 

6B00VC3OO SUPPORT DEVICES — 

ucuea v»u 

MCltHf:' 11 PU ™ 1*1 CI«lK J ng UV 

m CUtbAI*i CJM* MHk HAM 

UCHtl Pi'iahiril inn' Aoin |',<CU.ti 

UCHX e*J(mti» m[*rTMpl CnLralr.r 

•VCUKU lOHxl Bit HOM ^^nUIA*»J 

UCMM AnviSfirpnUg t Cpm-im. MHtll 

WCiaU SVrtr:r.HjrtrSui >r..i Dm A**etir 

'^C(*K MeebBH D^ 1*1 MuOEM 

•.ML: : ":ca o l w^uy.:: 

MC.H*] A Qltld ] il Jli DuL. T i ir> i. | '.' il ITS | 

HlCROPROCESSOn CHIPS 

IffirjIkiCI ceu -|«iK}ia)H] i,'M..f| 
ZJ0A1M-3] CPu'lW.lMINJH'MHih 

coaim t*u 

I DMAeIAPC CPU— *■■.! Ulci (Cc -n. Trm». O^j a< | 
UCU902 mpij »/Cl?tK 1«K By I.*) M,n.n. 7 ) 

iNsaaiiM4 upu-f.oii si.'.HM'i 

ir<saviBNe cpu-hl c».ii-i.i ria*vi*i « ^m i 

Hii*Wfj4 CHJ iBi Wrtil AAU) 

imjc;;n cpu-« o r m hah 

prJjWJJft C^L> ^JBJH5 W.trg lr>tirEJ'*tir 

N(at cm 

IH5JHD CF-Lr- LlQ.c 

tmHHMl mpu w-rj'i 

SHIFT REGISTERS 

mHW*i r, - j . ~- rji : DpiimiE 

U jj I t Hi I OVMmc 
CjjI W0-B I itiliL 
■' ; u j i M-Blt Atctimulilcr 

UHIW JH-SH ZJvn,- t 

HMtDU lH*Bll Zy f I "i it/At [ ur*uH :nr 

MWHXi' Mgj»i:-Bli DyniniK 

MrMHMM -'Jiij; K ll ! 

MM»M'i 0-:tilM'B.it 

SAiVrlMMA) )0tf-BH 0>nj-n, c 

ajiN h«h B«t»artta 

S&V Puji iE-flht Btn le 

RW -i.r b,.: DymWiRc 

BZSV HH'BII DtrflHnlc 

ChJti TSi- □. I i\4i* 

□uil BB-9H KtiMe 

■THJ'i- Quj«I0>Hf1&!*iic 

1MJPC Fi*o (Ouir HI 

DATA ACQUISITION 

UriiTirl+l *((Hnjf lEEtr I .ft 
"*'J l" T4HII LOT- Pil I filHi 
Tauch fani ^giy. P»ci Filler 
SUJ] H G llfi C p A 1- o 
.- :i-.::;t! J , ,* ■• C ■. ;'. 
't - : . i- j. .-* Tif*n»iKer 
irrjT input Dpi Ant 
i i.ma.1. 4 »4I4 AiT4>liriiri 
T**nr>-Ciwnp. **rtt. fltr, (,U>[pmrt; , | 
AOCHOiilCN |.qi a.'C ConvirMr [| USB] 
□AGCMtLtN in,. D/A CO rvntrtv jt. Un.| 



|J|M|U>II 




-DATA ACQUISITION (CONTINUEDr 

i-«li A/DC«fl*irU* ftO. Uu1!i.| 1 

AlJtfltilCC" iBll S;UCO"«''Ur fll C!l M-1,1:. I || 

□ AGirj0M.CH i?.p.|[J;i*.(;Brif M. t .a Can-ji ■!'}.pi-..! L3 

DAGI4HLGN K-BHD,'ACi>nr. WiUn. Cfl~i«. IflJTUr ■ 

DACJjapLCN lft-BHCyAC.sn,.»rtir (Ddl\ Lin,] ] 

DACiaiJLCN pJ-BuCW* CM^|if|*-> (I W, L».J I 

OAcHSSLCN IMi[D.'*Cor.ir:ii [:\-, L.n i 1 

CO«IH t-Ch+n.n,, MuJIIpt.^r J 

A'-'-i-mi «< bauu uapit j 

RAM'S 

ma Hfr>iu*Ln i 

\m WH CnrrtUhflix 

tlMrjifll) B*^ lurtlt 3 

l-Hf INHxl fMEK | 

Z1LA2 JSMxl aujrtfc I 

till Hull BtMllJrtlc | 

HIT Hfi-I UatM WO S 4 

jWa*9Utit«l&nf 1 

ibhu itvtic mont i» *b«*t I 

.SM ^ ■ n ■ ! .t XOni 1 

iBMnl Ititlc JSan* L.&LT 1'g an i 7 

J4.WilOrrvnl(1Mni[h<MHnfrtL*a) 4 

W-iriil'Jii H 

S(ii4 BUME ] 
KQML DyrviitiE F jny Dhhm 
JKHl Li T nj.T ■: 

WW-; D/nific i 

UK Oymirriir; UAni luiPCHil, i 

IKD>n.M0"i(iaHtf .ToiMMwncjj| 4 

**i tElllG 1 

4K Oyiirn .c ut an ■ 

*K SlIltE M 



;i:<-; 

SIWLJ 



1TMHFH 

7Jll|n T *lfir>U|iT 
:^.n!<i::i:.-:- 



|K EPHQW 

UK cenow n'j, . jv. > dv| 

lir r»Bou iftMifd* iwg 
i:-. cenov 

IK EPROM lUdnii |Vin,|. 
SttPttDM 

JL'jIJ'HOM (Op+n CE-HfEldii 

*Mi B DClif PROM 

JCH Tr.-itjH llpMif PROM 



,V| 



AilllLMh 
.-.:V, 



-ROM'S - 



:.|"i« jji.iii [U«p,r CuMl 
Cl'iu-'.f' Uiitnlsr [LIMir ClU) 
Chkricltf di^Mrprnr 
^■'1 R«IB Only i.lrr-1- c r> 



NMOS READ ONLY MEMORIES— 

MCMUU V EBlHhl .■ ASC 1 1 ShM I fl. w .i , r .,: 

MIWW ja**x.i M.KI1 7ynj.r.l ft Puluril 

MCHMH8P UBNtHl AlDPi*. C*n Irnl Ch 1 r. Otn. 

UtCROPRDCESSOn MANUALS- 



Umi 'Ji'iji 

- SPECIAL FUNCTION - 



«h5im**i 

MMiaUJTM 

MMHL»M 

COPtRM 

COJXKUN 

copon 



i MOf. CIdcp: Orn*r HMJ | 

ChJir HiS C Ion l Dr. -4 r r^Mf | 

"ippay Dfhl CflrnroNii' 
CemmuAitilMMi Chip 
Ui<'tiPi4i«iidir Ri«l Timi clpEk 
l.hir g»«i nor CgmDJllPlI L lUth 
MlCIOCClll-Dllrir *l|h U- ■:-.-] .! RAM 
M« tti rrfrr L[DD<I«I 
MIC'iK'i'iE'ollif *||ri d-opirt ham 
"■ n . ■; I LCD D ■ IM t; i-1 Dub I Jr.l 
S-bl-VAC Fluqr rjrivjr tJE-D-.nn^.l 

iLEPHONE/KEVBOAflD CHIPS*™ 

Puift BullWI T4^c.iiurrt [J.jl.. 
Iirti'lary ul-ttar 
CMOSClHk Cwutrnrpr 
Klrvagiird En<4ieil U kty ■ | 
• ri/L^J.J l.i«nf -L ib b f-# 1 1 
P-.ffrggj.g [flUlll (H L*y,, 

-I r , L.-.J ■ T, !.-,.---*.- . /.J , :> ,. 

Plllt) HtatEAn huila Dlflfr 
"A.'i«-my SM-rnl K *y ntllU Err^n 



DESIGNERS' SERIES 
Blank Desk-Top Electronic Enclosures 




• Hiah strength tpoxy molded 
and piectri in mocha brown 
finish, 

• Sliding ratr/bottom penal for 

si-rvicc and component ac- 
cEiiihililv. 

• Top /bottom pintts.OBDlhk 
alum. Alndina typ-t 1200 
finish (gald tint color) for 
best o aim adheiion liter 
inodiffcttion. 

• Vented top and hottarn 
panels fat conlinrj' efficiency; 

• Rigid conitructlon provides 
unlimittrJ applications. 



CONSTRUCTION: ■ 

The "DTE" Blank Desk Top Electronic Endnsurcs are designed id blend and complement 
today's modem computer equipment and an be used in bath industrial and home. Tha 
end pieces are precision molded with an internal slot (all around] to eccept both top and 
bottom panels. The panels are then fastened to %" thick tabs inside the end pieces to 
provide maximum rigidity to the enclosure. For ease of equipment servicing, the rear/ 
bottom panel slides back on slotted tracks white the rest of the enclosure remains in- 
tact- Different panel widths may be used while maintaining a common profile outline. 
The molded eni pieces can also he painted to match any panel color scheme. 
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Enclosure 
Modal No. 


Panel 
Width 


PRICE 


DTE-8 


8.00" 


S29.95 


DTE-11 


10.65" 


S32.95 


DTE-14 


14.00" 


S34.95 



S10.00 Mln. Oder - U.S. Fundi Only 
Calif. Rtsttinu Add 6S Salai T»k 
Potiaoa — AddSXptuiSI tnturanc* 



Spec Sheets - 25ti 

Send AM Ponage lor your 

FREE 1931 JAM ECO CATALOG 






BjBj-aar^ 



pntiriL 

ORDERS 

WELCOME 

(415) 592-8BB7 



MAIL ORDER ELECTRONICS - WORLDWIDE 

1355 SHOREWAY ROAD, BELMONT, CA 94002 

PRICES SUBJECT TO CHANGE 



JOYSTICKS 



JS-5K I 




JS-5K 5K Lirwer Taper Pots . . . 

JS-IOOK 1O0K Linear Tecnr Poti . . 

JVC -40 40 K I2l Video Com roller in 




AC and DC Wall Transformers 




Up a.kn hpi *l At n 



?mtx No. 



Output 



■■■j" 



AC 2E0 117V/E0H1 12 VAC 260mA S3.95 

AC S0» linmOHi 12VACE0OrnA S1.95 

AC1D00 117V/GOH: 12 VAC 1 imp S5.9& 

DV920O H7V/60HI B V DC 200mA »3.2S 

□C 900 120W60H* 9 VDC EOOmA S3.95 



CONNECTORS 



□B2EP D-Subminiatuia Plug S2.9& 

DE25S DSubmlnlaturoSockax S3.50 

DR5t22e Co«flr for OS2BP/S *1.7S 

2Z/44SE P.C. Edgv 122/44 Pin] ...... S2.95 

UG88/U BNC Plug $1-79 

UGB9/U BNCJack ....... H .,, . $3,79 

UG175/U LFHF Ad spier ....... „ ... t .49 

S0239 UHF Pjnel R*cp. . , . £1,29 

PL2S& UHF Adapter *..*..*.... S1.60 

PL259 UHF Plug 31.G0 

U-G26D/U BMC Plug S1.79 

UG10g4/U BWCBulkncad Recp $1,29 

TRS-80 
16K Conversion Kit 

Expend your 4K TRS-SD System to l6K. 
Kit cOmescOrnplflta with: 

*BJ u. MM5290 CUPD4tfi/411fiMuK Dyn. Ramf [^NSl 

^Documentation for Convariion 

TRS-16K2 -isons $49.95 

TRS16K4 -2S0NS $39.95 

JE610 ASCII 
Encoded Keyboard Kit 

Tne JEG10 ASCII KayOoard Kit can be Imerlaead into 

rfiast iny computer tyiKm, The kit wmn complete 
with an I nd-j itria I 5.- 1 de k cv ti □ e nj (v. itch Biiemb ly 
IfiS-keya), IC'-e, socket*, connector, eledrcmic cempn 
non;t and a douula-eldad printed wiring bu-arr: Tha 
■ keyboard tmrr-ktiiy requires +SV *P lGOmA *nd —11V 

9 10 m A for opnfeiion. Feature*: SO keys generate die 
126 trn»f*ctart, .jppnr nnd lower ce» ASCII -set. Fully 
buflered. Two uaar-aefine keyt provided far cuntorn 
applltetiom Caps lock for uDper-cate-only alpna charac 
ion Utinteie 237J3 LifJ-p-in) encoder re«d-on1v memory 
chip. Quiput* dlr*ctly compatible with TTL/DTL or 
MOS logic orrsyt tzaiv Interfacing wJth a Iflpin dip or 

10 pin edge connector. Si?a: 3K"H k t4T."W >; C - D 

J E61 0/OTE-AK (as Pktured above) . . . $124.95 

icfim t/:+ 'U'Key K*yooaro h pcao*ro. e -mac 
JtOlU Ml t, Componenli Ino case]. $ /tf.btO 

K62 S2-Key Keyboard [KaybeurO only] ... $ 34.95 

DTE-AK Intnc only - H4"HkU"W)J» , '0}$ 49.95 

JE600 
Hexadecimal Encoder Kit 

FULLSBIT IA\ 

LATCHEO OUTPUT ^ft ■■ \ 

19-KEY KEYBOARD ' ^^^^ \ 




The JrfiCD Encoder K«v&c-«rd K'T provKJei two teparate 
hexadecimal Oigm produced from laquaniial key (inrni 
to e^ow dlrnct programming! for & bit microprocauor 
or Bbi'. memory ti.icu-.ti Thrwe edditio^el keyeerepro- 
vlded for user ooerations wiiK one having a unnuit 
output BvailBbie. The Outputs «r« latched and monitored! 
with 9 LED readout*. Aim mcluOed lie key entry strobe. 
F«jtures; Full S bit latched Output lor microproeamor 
■no. Three userdallna key* wth one oejng bistable 
operation. Oeuounce circuit provided lor all 19 Itevi. 
9 LED readout* to waniy entries Easy Interfacing with 
standard 16-pin IC connector. Only +-SVDC required! 
rpr operation. Sire: 3j4"H x 8H"W x BJi'D 

J E600/DTE-H K jas pictured aoo^> . . $99.95 



K19 ttrKay Keyboard [KayoparO pnlyt .... $14*95 
DTE-HK tease onty -lh"H«lta ih WidiH ,h Oi $44, 
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I6K MEMORY 

EXPANSION SPECIAL: 

8 RAMS $35! 



Low power, high speed (4 MHz) dynamic 
RAMs expand memory in TRS-80'1. II, III, and 
Color model as well as machines made by 
Apple, Exidy, Heath H89, newer PETs, etc. 
Add S3 tor 2 dip shunts plus TRS-80* | 
conversion instructions. 



MAI003 CLOCK MODULE 
$14-95 



Operates from 12V DC and includes internal 
timebase accurate toO.OlS, Ideal for mobile 
applications in car, van, or boat. Blue-green 
fluorescent readouts look great at night and 
don't wash out during the day. Easy to make 
into complete clock; add two time-setting 
switches, hook up power, and you're ready to 
go. With applications note that shows how to 
get the most out of your MA1003. Add S5 for 
matching case with mounting hardware and 
optica I filter. 



B101L1 IK RAM 4X256 450 ns 10/S17.50 
General purpose silicon signal diodes 50/S2 
6T5306 NPN darlington, mm gain 17000, 

25V 200 mA, T092 package 100/S8.95 
NPN transistor similar 2N3904 100/S7.9S 
PNP transistor similar 2N3906 100/SB.95 
4N28 opto-coupler 6 pin minidip, 

MCT.2/IL-lpinout 5/S2 

SN76477 complex sound generator 1/S2.50 

SEND FOR OUR FREE CATALOGUE 

I TERMS: Cii rai add tut AHcw IE Iwil H-% shippmir: * 

I Mtaridea Qrd*ri under sis add S3 hun.TiTQ VISA ' 
] Maiiartarcf • orrjrrj (Ear ICK Mnrri&ry Ex 1; an liar? 0*lJyl Cllll 
I .4ii! itS-Mifi, ?j r\n neaud* acrtai addteii 1or UPS Pneu | 
I lU&JtCt Id change mllhigut n 

§-— 

OAKLAND AIRPORT p CA 94614 
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4PDT RELAY 

POTTER 6RUMFIELD 

■ 14 pin H, I* 

• limpconlKti 
' HW-Mlt OS 
1M»Dl1 J C. CO" 

■ LPiatf but rvliy ivitiif 
st.sOeach 

tfitl'll- f »l. *Kll*l* 

LARGE QUANTITIES AVAILA BLE 

SOCKETS r QI ■'■■ .- . - •.•_ 



SUBMINI OPDT 
DIP RELAY 

AHOMAT «HB2-DC6V 







' Norm gei bOmwr Sail mW 
COM* 1 11 r*riw 1 Imp (fi'WV 
a1 5fl each 10<cr>i3M 



T-17vdc 

S.S. BUZZER 

STAR iOrVte-12 

■ Rtf cup ioc*a! 

■ CMOS eempatitilt 

■ m*v currant 14fha 

SOul J DUlpUl 

^ j.aeh 



transformers! 

120 volt 
primaries 



3 VOLTS " 



unmcn 

9k 



« VOL'S (E> 1MJmA 

»es vol^s s j amps 

2< VOLTS C-T (SJMptiA 



22,44 EDGE CONNECTOR 

TIN SOL OER TAIL iSS "< JOTJ 



FLASHER LED 

Litronix FRL «03 



Slo.il. 70 -«.* 



COMPUTER GRADE 
CAPACITORS 
ALL A RE BRAND NEW 

1,700 MFD 

150 V PC I2.M 

2 'A En.4ll.lt 4* In. 
t.W0MFD. JIM 
BOVDC 

1-3.'Jin Oil i f. in 
I'&OO MftT IBVDC 



32,000 HFD. 15VDC. 
Zln, dil. X 2^ In. 

22,000 MFD. SO VOC 
3i„.di*. xiVt in. 



D 

Si SO 

S2. SO 



CLAMP5 TO FIT CAPACITORS MM *j 



FLAT LEVER HANDLE 
r?MINI TOGGLE 

SPOT 

RATED 4 AMPS dt 12S V 

St 00 (rich 
iD "en II w 

lOO-ar JUM 



IViRPM MOTOR 

NEW SYNCHRON 
.TIMING MOTOR 

110 VAC GO CY 
$2.00 w*. 

10 roi JIJ.50 




ijjSwcri igrarjnjg 



50K SLIDE POT 

Knobi lo* Sl«» n TS * # * ch 

Poi»»t*ieh I ' : lurrjio tip*r 



* J i/3 irtcn «an* • ? J/* if 



ELECTROLYICS 

AXIAL CAPACITORS 

MO MFD. 100VDC Il.OOtl 

:-i.:t long 1 , o .r..;., 

SALE PRICED h 
1,000 MFD 15VDC ^ -V 
1 INF lonfl I M/W" flum.l.. 
Sl.OOia 10,' $9.00 



ALL CLKTROftlCS CORP. 



905 3. Vermont Ave. 

1 OS Angeles. CA : .i000b 

i213i 380 9000 



SEND FOR OUR FREE CATALOG 



ELECTRONIC KITS FROM HAL-TRONIX 
2304 MHZ down converters, tunes in on 

CHANNELS 2 TO 7 ON YOUR OWN HOME T.V. 
HAS FREQUENCY RANGE PROU 2000 MHZ TO 
2500 MHZ. EASY TO CONSTRUCT AND COMES 
COMPLETE WITH ALL PARTS INCLUDING A 
DIE-CAST ALUM CASE AND COAX FITTINGS, 
REQUIRE A VARIABLE POWER SUPPLY AND 
ANTENNA (Antenna can be a dish tjfpe 
or coffee can type depending on tbe 
signal strength In your area. ) 

2304 MOD 2 (Basic / Pre-amp) $79.95 
2304 MOD 3 CHi-Gain Pre-amp) $89.95 
POWER SUPPLY FOR EITHER MODEL ABOVE 
IS AVAILABLE COMES COMPLETE WITH ALL 
PARTS, CASE, TRANSFORMER, ANTENNA 
SWITCH AND CONNECTORS $29,95 

15 KHZ DECODER KIT (CAN BE USED TO 
RECEIVE THOSE SECRET T,V. SIGNALS 
ON YOUR OWN T,V. COMPLETE WITH ALL 
NECESSARY PARTS AND P.C. BOARD WITH 
INSTRUCTIONS *49. 3b 



16 LINE Touch tone decoder kit with 

P.C. BOARD AND PARTS It)9,yb 

12 LINE Touch tone decoder kit with 

P.C, BOARD AND PARTS ....... .$39.95 

16 LINE Encoder kit, cokplete with 

CASE j PAD AND COMPONENTS ....139.93 

12 LINE Encoder kit> complete with 
CASEj pad and components ..,.$29.95 

MANY, MANY OTHER KITS AVAILABLE 
s \ 

&*Mi<Hi< iiornp of i.A.i.E. fof lAf ofmotlofv and f1y»r Ml HIM 
KAt-TftOtl-Dt. jwodLKi*. Ts wdfi by phon»i 1 -310-2BS- -. Jt,? . 






Hal-Tronix 

P.O. Box 1101 
Vwihost*, MMS1VJ 



Ofl IhH WfU UVnOUL <XiWI ii, MMmD 
^» ***** tMO«K1ULJlliT)IAl.[»«»MASIwau«*COnOl 

MFDAMATK3«, *Ll1»*«» 
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BILLET ELECTfteilC* 



P.O. B0X401244R 

GARLAND, TX. 7504Q 

214 • 278-3553 
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Sound Effects Kit $18-50 

Tn* SE-Di f * comp ier* v it mn 
conlamt all in« p»'i* '<■' '•"■>■<■■■ > 
urCFfjrafElinabli ifjunfl *ll(C1i 
fl»nsfalof DMigncjd JHfjun-S 
Iht nfW 7cJ.as InHn.nrtnl: 
^ SH7S477 SOU rid Chip, 1fiC 

board provides Cu-iks ol M'Ni 
oip iwiich*i i-d poti 13 

prOflrAffl Irtv varirjijj cr>m. 
Sinai >o r.j of 1 hi SLF 0»Ci II Jlor,, 

VCO nd.ib Oni ShoE, and 
En .tiopfl Controli A Quad Op 
Amp iC 11 UHd la rmplenflnt 
mt* AUjuaiab'la PuIm Oflfiari- 
V'i L-flft 1 Cfirrpi-iSa- and 
HiJiClplei Oaci IflTcjr br fv[r 

morcj ntmiMity teio an - 1 r 

PC ftan/d r«Hur« a protdy pe 
ar«i Id mow lor uur naded 
circuitry Ehpjt pro-gfBTnmed 
Id dupl'cai# EnploUcnt. 
Pttaapt Gun*, 3 1 ? a m Tmlni. Or 
■Imoni an » , i-n !? nuRibar of 
gihir icMjndi.. Tno umt hai ■ 
muiriflU q1 appticalions Tna 
law pnet includM ill pvti, 
auembly manual prograjnrAing thirl i, ana data>i#d 76477 chip 
ip*c«lititians It rum on i 9V balliry [rial mclLrdfrfJr On board 
lOOViAr amp w ,ll drive ft imill saeavpr d..recl:y o- tht unil can b* 
corvrtBctad Eo youif siof*o With incrudiDifl f«u i:t' <SoHh*r nol 
mcluded,. TS4T7 l» Included. Available stpafaielv for J3.15 sac^i. 
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2N3055 115W NPN POWER TRANSISTOR TO-3 
Mcsl papular transistoi for power 
supplies, audio amps, switching, etc lj "^ s ^l3'^- 1 
Limit 20 per customer 50<t Each t*'~ 



PARTS 



1W5JSP 
1N6360 

IH3-35C 

+0430 

C0404S 

LW339/3302 
HP! A20 
ESC 1849 
CD4S11 
CO402S 
CD.iO'.f; 



13V 5W Zoner 

25V 5W 2nrw 

C 3V 400MW Zanar 

1GOV 12A H'.gri $p«d Dipda 

40CW flA Triac T&68 

PLi CWOS 

Quad Compsralo-' 

NPN Gen pur TO-&2 

High FirequervDy NPN TO'fl2 

BCD 10 7 5«g Dc^orjipf -Latch 

Decade Ccumler wf"7 Sag Qui 

Quad Analog. Switch 



SATISFACTION GUARANTEED OH ALL PARTS AKD KITS EXAMINE 
FCVR 1Q D-Afi IF HOT PLEASED PIETLJRN IH OfilGliHAL ifOflU FDR 
nEPUMD. IHSLiBE FOfl AMOUHT IF PRODUCT VALUE IH OVER 110. 



BANKRUPT Game Manufacturer 
Dumps Computer Backgammon Game 

The Engineers designed this one too good, making it too 
costly to be competitive. Result . . . ChapterXI, We bought 
all th e parts and can offer th e u nit as a ki I For over 6(TO» of f 



mSPLAY POtHT 

WIUVtRIFt 

THE HUMBEfl 

OF PIECES 

ON ANT 

You get: P0 ' NT 

Double sided glas* PC 

BOMd 
Pownelul 8L>35 Micro 
Practtsor Chip 
Two 2716 sly te miik ROMS 
RAM Chips, LED readouts. 
Ktyboardh Instructions 
AC Plug Innslormtr 



flUILT IN 

COMPUTER 
ftOLt 



ALLOWS TO 

CLEAR ENTRV 
TO ALLOW 
PLUS MUCH MORE! HEW MOVE. 



Y» 



&03-5 and program ROMS only 
with schematics. $12.00 



S39.95 

IncludAI cato 
DD«> nut tncludfl 
pisy*r pltc** 



7 Watt Audio Amp Kit $5.95 

WAU. SINGLE IM.YBHID *C AMD COMPONENTS FfT ON A J t. 5' PC 

BOARD (INCLUDED I RuNSON 12VDC CHEAT FQH AHV PROJECT THAT 
NEEOS AN INEXPENSIVE AMP LESS THAN » TmO 3 S WATTS 

COMPATIBLE WITH SE-TJ1 SOUND KIT 



Overvoltage Protection Kit $6.95 

Protect your expensive equipment from overvoltage 
QOndlnons, Every cornpuler should have one! Works wllh any 

luiad DC power uource frorn 10 to 2D volEs up to 25 amps. 



Super Value Power Transformer 

Well mace< open Irlme translormer wilh mounting ears Build a 
+5 and ±12 supply with inexpensive parts, Free schemitics of 
saveral designs. Primary 117VAC. SEC #1 15VAC @ 5A SEC 
*2 15 VAC @ 5 A SEC *3 8 VAC @ 2.5A. ORDER: 

SPEOA L BONU$:OfdQf 2 tET-dOOS 

Get fno 723 voltage 50 95 Eacn 

regulator id 



• NO C.OJff,'» 

* SENO CHECK M.O. OR CHARGE CARD NO. 

* PhON£ ORDERS ACCEPTED ON VISA AND MA5TEPICHAHGE OHLt. 
■ ADD 5"i FDR SHIPPING 

• TX. RES. AOD S^. STATE SALES TAX 

' FOREIGN ORDERS ADD T04, (EXCEPT CANADA^ [34-t. AlRMAlLI 
U.S. FUNDS ONLY 
(214) 276-355S 



^Muslc So»a 
' Stare Dliplayi 



The Greatest Breakthrough 
In Electronic Music Ever! 

Super Music 
Maker 

REVISION 2 

$£4-95 

(Basic Ki(> 

twttdms or 2703 ROM. 

Now you can play hundreds of songs using the Bullet Super I 
Music Maker. The unil leJtluna* a single factory | 

programmed rrncrDprdceSsor IC that COrTieS With 20 p.-e- 
programmed short tunes. Sy adding tns additional PROMS I 
(2T0S's) the system can be expanded to play up 10 1000 
notes per PROM. Just think . .a compact electronic 
instrument that will play dozens, hundreds or even 
thousand's ol selections ol music The kit comes with all | 
*lsctronic components (lass the PROM), and a dnEled, 
plated and screened PC Board which measures 4" x 4^" 
The 7 watt amptlfier section is on the same PC board and 
drives an $ ohm speaker (not Jneiuded|, from a whisper to 
ear splitting volume. Since ihe unit works en 12 VDC or 12 
VAC*, vehicte or portable operation is possible. What do 
you geE lor $34.$S? Everything' bul a speaker, trinslormer, 
case, switches, and PROM. Additional 27GB albums I 
containing popular tunes are available for S1S.00 each or 
you can program your own PflOMS using information 
provided with the kit instructions. Lists of available PROM 
albums are available on request (Nolo: Uwi ptays 
ajacfrort'c mufic one nofe at a 'imo, it 1$ nor posjip/e \opiay 
chotttx of a malady with harmony nmuitunoausiy : 

* Envelope control gives decay to notes. 

* "Next tune" feature allows sequential playing of all songs. 

* On board inverter allows single voltage (+12) operation 

OPTIONAL ACCESSORIES 
DIP Switches One & pos., One S pes. 2.O0.'Set 

(Can be directly soldwred to PC BO. to access tunes) 

Rotary Switch** Two 5 position 2.£0/$*i 

(For remote wiring to PC Bd. to access lurtes) 

Attractive Black Plastic Case 6.50 

Wallplug Transform* r 
(For operallon on 117VAC house voltage) 
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ANCRONA HAS MOTOROLA ICs 



9FR90 $ 

BFB91 

CA3054 

CA3039 

CA3Q79 

MBG1Q1 

M u ::■"'.;. '■ 

MBD2Q1 

M9G501 

MC8B4P 

MC6S0P 

MCSUOL 

MC832L 

MC835L 

MC635P 

MCB39L 

MC639P 

MC840P 

MCB46P 

MCS45L 

MC8S7L 

MC967P 

MC862L 

MC95BL 

MCI 01 3 P 

MCI 302 P 

MC130SP 

MC1310P 

MC1330A1-* 

MC1349P 

MC1350P 

MC1352P 



MC1366P 

MC1357P 

MCI 358P 

MC1384P 

MC1372P 

MCI 373 P 

MC139SP 

MC1403AU 

MCUOJUDS 

MC1405L 

MC140BL8 

MC140SL8 

MC1413P 

MC1437L 

MC1439L 

MC1439P1 

MC1445L 

WtM 55-1*1 

MC14BGU0S 

MCS4-5SCP1 

MCM89G 

MC9488L 

MCI 4,9*1 

MCI 489 L 

MC14B3P 

MCI 434 L 

MCI « 5 L 

MC149BG 

MCI SOAP 

MC1&00P 

MC3-082L 

MC3302P 



1.5S 

■ SO 
2 01 

48 
5.19 

1 44 
11 07 

4 23 
15 25 
294 
4.64 
1.33 



1 39 
B ::-■ 
B JR 
1 3D 
I » 
1 U 
5-25 



MC3303P 

MC3325P 

MC3J40P 

MC3380P 

MC3370P 

MC3403P 

MC340SP 

MC3408L 

MC34TAL 

•x: ? ■::■:''■ 

MC3438L 

MC347AP, 

MQ4Q187 

MC4024P 

M.G402BP 

MG4044P 

MC455BNCP1 3.15 

MCIQ109L 1.24 

MCI0116L 

MClQllAP 

MCI0123L 

MCI0124L 

MC10125L 

MC10137L 

MC1Q1B9L 

MC10195L 

MC101216L 

MCU412VP 15 53 

MC1443EVP 11 53 

MC14457P 6 SO 

MC14455P 13.73 

MC14490VP 3 05 



5 80 

210 
2. 1Q 
1.00 
372 
1 fifl 
242 
3JI 
31 42 
1 65 

4 33 
3.1 B 

5 52 

6 7b 
3 45 
5.75 



1.24 
.92 

3,01 
2.50 
538 
3.27 
2.52 



THE NEW NLS TECHNOLOGY 

TOUCH/TEST 20 




TOUCH.'Tljyr 20 cGiTl*i con- 
plH»W!lH1«l Ipid* I am per *v 
turt proba, eompflrum \r.ii 
KiipEnr. tfcintrrlt *nd [llirg*- 
un.1 Ordair vOu'l TODAV1 

PRICE 



Capacitance Meter 



* E»iy to n*« ■ plu 
button and r»d tho valu* |o 0.1% 

• 8.5 i« liquid crystal dlaplay 

t Ek£|u»LV# "Ach*HJ«/i*&ll"' MMlUt*- 
nunl cur cuit (paTwit p*ndir>g| hotd» -10.1*.. 
h-llic JLCCurjcy I'ar » full y««r. 

* ijpio ZlXrhrtoparaiionttt itandart. bV Batt 
■> S «aiy pushbutton ringn cdvii O.lpf to 

1999 mkrofarpd*. 

• Hmbt of all It'a aaay on tha budga* - only 



MODEL 938 



$179 




Intersil LED or LCD 

3V= DIGIT PANEL 

METER KITS 

BUILD AWORK3NG DPM IN Vz HOUR WITH 
THESE COMPLETE EVALUATION KITS 
Ttit <haia na*w p*rti 1or youm-iT with Ittaurl i law 
CEi« prolDlYp'flg Mil, template e*ri(h A/D con"*rtfl"' and 
LCDrMpray |71 06) or HlDiclnpriv 1(71071 Km pnovda 
air. nujtanji*, m c* PC to mi. Tor j Function mg eanaL maEn 
1CI7 1 DilV | LCD) J M *i ICL7I D7IY | LEO) HI 14 




Power Supplies from ADTECH POWER 



*b 



Model VdC 


Amps 


Model 


APS B-3 B 


3.0 


APS 5-6 


aps ij-1 .e 12 


1.9 


APS T2-4 


APS 15-1.5 16 


LB 


4P5 15-3 


APS 24-1 24 


1.0 


APS 24-2.2 


i-u lQufi 


26 up 


1*1 


&42.60 540.85 S38 « 


565.90 S 



MARK IV LED POWER LEVEL INDICATOR 

n> K i * Display Ranger -36dB to + 5dH 

KIT $31 ,50 • Flostino or Gradual Output Indicating 

| * Kit includes transistors, leds. tapa-ci- 
tprs. festslars. PC Board, and AlLk 
sceaened meiil front panel 




TEMPERATURE METER 

* Wide -ft .ringing -85' C io +1SCC 

-B5*F us 302" F 

* Accurate ±o,**c/t0.7'P 

ova ■■ mail of ranga 

* Ffllt Siacondl [n Q9^ dl 

■in i -. c I- J nn r in rpj J ■ n 

■ Vorsatile »witch-tat*tt« hi* p:- 
Otution (0.1 ' or 1 "| and 

MODEL &40 w 

s 189 



PORTABLE thondor 
OSCILLOSCOPE 




• DC-IOWHi 

• 2-m*a«aiCKr 

• SMALL SIZE 

• ULTMLOW 

POWER 
CONSUMPTION 



urn 

WEI8HT i; 

AUTOMATIC CIRCUIT 
PQWEH OOWK FOB 
UNUSED SECTIONS 




STORES 00 NOT KtEPT HU. WKK 

MAILORDER 

P.O. BOX 230RR CULVER CITY. CA9OZ30 



PHONE ORDERS (Z13) 641-44)64 




VOLTAGE REGULATORS 



LM300H 

LM300H 

LM304K 

LM3G5H 

LM309H 

IM304K 

iM3! !\i 

LM317'Tu220 

LM317K 

LM320-GK 

LM320-5K 

LM320-BK 

LM320ri2K 

LM320-15K 

LM320-1SK 

LM320-24K 

LM323K 

LM340-5K 

LM340-6K 

tM340-SK 

LW340-t2K 

LM340-1-5K. 

LM3-40-I5K 

LM34Q-24K 

LW3S0K 

LM353-5 

LM353-B 

LM35-3-I2 

LM353-1S 

LMi353-l:a 

LM353-U 



« .70 


1 95 


.SB 


.76 


I..45 


L25 


1.T0 


' SO 


2.45 


2 20 


2,20 


2.20 


2 20 


2 20 


2 20 


2.20 


4.70 


US 


1.35 


1 3d 


1.35 


1.35 


1 35 


1.35 


5.40 


7 SO 


7.50 


7,50 


7.50 


760 


'■(Iffi 



LM7Z3CH 

LM723CN 
75U05ACP 
75105CP 
78L08ACP 

retoacp 

75L12ACP 

7BL12CP 

7BLISACP 

7$U!SCP 

7BLt8ACP 

JBLtBCP 

7&L54ACP 

75L24CP 

J9L03ACP 

7&LO30P 

79L05ACP 

79LOSCP 

79L12ACP 

7&L12CP 

79L15ACP 

79LISCP 

T9I1SACP 

79HSCP 

79L24ACP 

79L24CP 

MC14Q3G 

MC14GSL 

MCHfiflG 

MC145&G 



I BO 
' 05 
1-50 
1.00 

I bO 
■ on 
I SO 
I 00 

I 00 

' 50 
I 00 
4vSO 

9 90 
S.flO 

■i 90 



VOLTAGE REGULATORS 

To220 | P Is H , r I To2 20 i PCiirliG) 

JSOBCP S 90 7905CP S95 



7BI2CP 
791 BCP 
?B1 9CP 
7824 CP 



791 2CP 

79.1 GCP 

791 BCP 95 

7924 CP 95 

mc7S0,ltt ie;»i.c*" 

(UJ»-vT b, 7SQ.LXTI 



SYM-t" 




$239,00 

KTM-2 CAT/TV Kybd T*rm S349 



74LS...Sari«s 


74LS00N J 


.21 


74LS03N 


23 


74LS04N 


:■■; 


74L508N 


.2? 


74 LSI ON 


.24 


74 LSI IN 


.31 


74L520N 


.24 


74LS22N 


.34 


74LS2BN 


.39 


T4I.S27H 


.29 


74LS32N 


.34 


74LS37N 


.38 


74L540N 


,34 


74L54ZN 


.46 


74LS73N 


.38 


74LS74N 


.64 


74LSB5N 


■:.'. 


74LS90N 


.44 


74LS93M 


.42 


74LS109N 


.52 


74LS1I2N 


.42 


74LS123N 


.79 


74LS12EN 


.69 


74LS125H 


.64 


74L5132N 


..59 


74LS138W 


.48 


74LS136K 


.88 


74LS139N 


.88 



7aLS145N 
74L$161N 
74LSI52N 
74LS153N 
74LS160N 
MlSIQI N 
74LS1B2N 
74LS1S3N 
74LS164N 
741S170N 
74LS174N 
74LS17SN 
74L$lftlN 
741S190N 
74LS191N 
74L5193N 
74LS194K 
74LS19SN 
74L-$221N 
74LS24DN 
74LS241N 
74LS243N 
741S244N 
74LS245H 
74LS251N: 
74LS2S3N 
74L3257N 
74L525BN 
74LS260K 



Z-80 SERIES 

Z.E MHl 4.0 MHz 



Z-SQ-CPU 


J S95 


2J0-CTC 


5.50 


Z-BC-PIO 


eso 


2-90-Q4JTT 


15.46 


Z-BO-DAnT-9 


13.50 


250-510/0 


2440 


z-ao-sto/9 


ISI'O 


Z-BO-DMA 


2010 



Z-BQA-ePLi $ 955 
Z40A-CTC 7 95. 

Z-BQA-PTO 7 95 

Z^OA-nAFU 1B.B5 
2-S0A-DAHT.9 ISM 
Z40A-S10A> 30 50 
2JOA-&1Q'3 23.40 
Z-90A.DMA 2430 



74L52GBM 
74LS273N 
74LS299N 
74LS39BN 
741S38BN 
74LS387N 
74LS373N 1 
741.S374H 
74LS377N 
74LS3B1 N 
741S490N 



To.220 Caso 


78MQ5CT 


S B5 


7aMQ6cr 


1 45 


75M09CT 


1 45 


7BMI2CT 


1.45 


78M15CT 


1.45 


7flMl8CT 


1.45 


7BM20CT 


1 46 


79M24CT 


1.45 



RF 

TRANSISTORS 
MHF2D7 S 1.61 
MRF209 15.05 



MRF209 
MAF212 
MRF216 
MRF21B 
MRP22I 
MRP222 
MRF223 
MRF224 
VRF.31J. 



19.27 
22.48 
40-15 
43.29 

15.22 
17 57 
18.50 
21 55 
2591 



MAF314A 2891 

Mflf454 28.53 

MRF454A 26 53 

MAF455 22.34 

MAF455A 22.34 

MP.M75 4 OS 

Mfl^Ol .100 

MAF9D4 3.21 

MRF91 I 2 89 

MRFUOC-3 2.44 

MAFS0O4 2 93 



mmm, 

• 8% • 

DISCOUNT 
COUPON 

Bring this rttl'PON Into one of our stores or 

mail to our Mail Order address shown below 

and receive a »% IHM'OI'^T 

on purchases from this Ad of $50.00 or more. 

4»ff<>r EXPIRES on Mm-Hi ;i 1. 1 flit I 

NAME 

ADDRESS 

CITT 5IATE 

Zl. PMOWE NO 

Coupons accepted cvnlv wilh full name and addrtu filled m. 



Quite Portable 
Very Affordable 
and Unbelievable 

Versatile 

Ihe PET computer may 

very well be a 
lifetime investment 

• Large Keyboard 

• Separate Numeric 
Pad 

• Graphics on Keys 

Onto/ Ha 
2GDMCW . . 



j ^K co mmodore 



$995 




BETTER 

* OVIII t I YKAItSINTIIKKI.ISrTltOMrni sim-:ss* 



Dual Trace Oscilloscope 
HITACHI 30 MHz 

> TV sync scp-nriit-ar circuit 
V High-Mniilivity TmV/div 
iS MHz] 

* SWDOrp-timO i.T,ic|:i|f|r>r 

(tD timet) 
■> Z- axis input (Intensity 
modulation) 

# S:iyri."il dfkiv line 

• X-'V opidf*tion 

• Traco Rotation 

Model V302B 

$995 

More sensitive to your input 




OPTOELECTRONIC COUPLERS 

I,.>MlDH:rp.;n If t £■ lo HlflKv 

TIL 1 1 1 l-nan-jr*. tetfif 1 1 32 S1 28 SI .20 £1 M 

T1L112 Tnn MW il^«r 1,32 t.2fl 1-20 114 

T1L113 Dirt^pVr-OMtar 1.7B l.BB 1.80 1.52 

TIUi-tTrMaiCMHr 132 1.2ft 1 20 1.14 

TJL11B TmrvpbrCn^tr 1.32 OS 120 1.14 

T1L1T6 Twuvcuir 1.32 1,28 120 114 

mi17Tn«<Ml D rtm E <H> '32 1.26 120 1.14 

nLVE 6 Trih^ar &*<**■ 1.32 1.28 1.20 1.14 

milBaiiUfHiCuDV 1.47 1.40 133 1.26 



6502 SERIES 


PBS02 


S 8,40 


P6502A2 


WHrl 750 


P65029i]MHi| 13 50 


pesos 


970 


P8503A 


10.70 


P5504 


$.30 


F>e604A 


10.70 


PB505 


9.30 


PE605A 


10.70 


P8508 


9.70 


P5506A 


10.70 


P6507 


9.70 


1*6507,*. 


10.70 


P6S12 


10.70 



P8613A 

P6513 

P6513A 

PE514 

P65I4A 

P8B1S 

P6515A 

PB520 

P6520A 

P6621 

P6521A 

P6622 

PG522A 

P0532 

P8532A 



flB.SO 
970 

10 70 
9-70 

10 70 
9.70 

lOaTO 

690 
8.40 
8.20 
500 
8.40 

11.90 
7. SO 

10 20 



MCBBDOP 
MCBS01L1 
MC6B02P 11,50 

MC8605U2P2 3072 



€800 SERIES 
* 5-90 
G5.94 



MC580BP 

MC6B09P 

MC6921P 

MCft628R 

MC8B40P 

MC6643P 

MCCS44P 

MC6845F 

MC8846P1 

MC6848P3 

MCQ547P 

MC8B50P 

MC5B52P 

MC6854P 

MC5B59L 

MC88B0P 

MC88B2P 

MC6875L 

MC8880AP 

MC8B81P 

MC6882AL 

MC8B85P 



3 3.90 
36.50 
348 
9.90 
12.22 
45.39 
45.39 
22,00 
3990 
88.30 
T6.08 
3.40 
3.50 
32.28 
277 90 
10.60 
11 80 
590 
3.14 
8.91 
8.13 
2,7 a 



MC6996P 
MC8667P 
MC68BBP 
MC6S&9P 



2.72 
2.72 

2 72 



NMQS MICRO- 
PROCESSOR 
MCeaOOOL 5347.73 
MC680OOL4 291 67 
MC68Q00L5 3 1 9. BO 
UC664B8P i9 60 
MC88705P3L 111.72 



IMMOS EPROM 

MCMfie70SC5 32.28 
MCM&5764C 309 89 
UCM66786C 309.89 



HS232 
CONNECTORS 

D925P mtla 2.95 
D8255 lamali3G0 
HOOOS t.TS 



2708 $ 4.60 

2716 (5V) 7.50 
2732 24.95 



+116 

+116 

2114 

2114L 

2114L 



(200 nice) S+.10 



1 300 nseel 
|2&0 nadc) 
[200 psac] 
[300 nsecl 



MK4027N.3 .200 nsec; 
TMS2S32 



3.S0 
3.90 
4.60 
3.90 
3.40 
23. BO 



CMOS— STATIC RAM 

5101 (G50 fine) $4.90 

6101 1600 nsac) +.60 

61L01 |4S0nj t c) 6.10 

51 LOT 1650 cancj S.90 



SILICON GENERAL 

Linear |C grid Volnge 

ReguLatcr DucabDok 

2 1 4 pagss S4.S0 



VISIT A STORE NEAR Y6U TODAY- Wtafaek a large latatlien cl Tichncil Baaki. Plicrala CeraaeAaati. lAliejelav Circuiu. Tear Equipmens and Eleclf eeiie S.eal.aa. 



2 
> 

O 

I 



ATLANTA 

3330 Piedmont Rd. N.E 

Atlanta, QA 30305 

(404) 261-7100 



CULVER CITY 

1 1 080 Jefferson Blvd. 

CuluerCity. CA 90230 

[213] 390-3595 



HOUSTON 

2649 Richmond 

Houston, TX 77098 

(713] 529-3469 



PORTLAND 

1125 N.E, 82nd Ave. 

Portland. OR 97220 

(503) 254-5541 



SANTA ANA 

1300 E. Edinger Ave, 

Santa Ana. CA 92705 

(714) 547-8424 



SUNNYVALE 

1054 E. El Camino Real 

Sunnyvale, CA 94087 

(408) 243-4121 



TUCSON 

451 8 E, Broadway 

Tucson, AZ 8571 1 

(602) 881-2348 



CIRCLE 40 ON FREE INFORMATION CARD 
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CABLE TV 
CONVERTERS 



GOOD STUFF! 



w 
o 
z 
o 
cc 

H 

o 

LU 



< 

K. 



[131 2025 



HOT NEW IMPORT 1 REMOTE CONTROL 
30 CHANNEL CABLE TV CONVERTER! 



\M M mm 

^BTF V iJ Mil 



ETCOMKII WIRELESS - 

THE ULTIMATE CABLE TV CONVERTER 1 





VIDCOR I00O CONVERTER ELIMINATES PROBLEMS 
WHEN TAPING FROM CABLE TV 

jjt^fc, ^P^^ ft 4T BniniH vkif VCB> «IH t \ 

tf O"' ■"—-» ^"— Vioco7> 

jP^^H I'Dl E '■«'*! *Jw«J».r« 30OQ 

■ ■ jT olrtutniintrim | .-• L 

^^ m tfcaivMM. ' ' 

JS 

V TUNER 

10 95 



UNUSUAL FACTORV SURPLUS 
MID BAWD - SUPER BAND CARLE TV TUNER 



U 

FACTORY SURPLUS UHF TUNERS 

195 




IN STOCK- THE MURA 
CORDLESS TELEPHONE SYSTEM! 

@4MH4! 

L - n ^H Ha 3KVATH. 

SALE OF QUAHT2 BATTERY- 

9 OPERATED CLOCK MOVEMENTS 
95 
HJ6 




M AMP REGULATED 12VDC POWER SUPPLY! 

■88 



■*■»■ r«34 SB l~*rtuH Ef> 
WE" l^rttm «j*e*t 



ninw, iQimpj— HtftlHtw. /> | 



^33 



Oiyfl LATEST GB PAGE 
FASCINATING CATALOG 

|J1> .pKk*d *" r ' fn'JU* 'iPltn. 




ETCO ELECTRONICS 

Pi OH TH COUNTRY SHOPPING CENTER 

Pi AiTSnijnaH N v 12901 
Eh t rt«Hih VV 'r.pHi.f WmiMftnT^vdOK. is&ii*. »t.6B.V Am ".ftl* 
(■»UPiHtm«ll"n^lEi<*T*pi(ui*«l*<>- Mlf. Hjli pn<:-m .rlu J -.a'ti i*i 

QiBlrr * FiPCif imjuriri iMUfJ 0U' Hd«H>-£A* *rfl*( Jnk «tHF tiw« 
Cm- ' 51P 5*1 I7M 



SATELLITE TELEVISION 

SATELLITE television... Howard/Coleman boards 
to by lid your own receiver. For more Information 
write: ROBERT COLEMAN, Rt. 3, Box 58-ARE. 
Travelers Rest, SC 29690 

SATELLITE spherical TV antenna easy to build 
from local parts for £200.00. Detailed plans 
$20.00. GEMINI T.V., 183 Lamport Blvd., S.I., NY 
10305 



Satellite TV 

FOR THE HOME 
Sick of Network TV? 

Our receiver lets you get 
over 75 channels of tele- 
vision direct ty from-sarir.- 
orbiting cable TV satel- 
lites!: HBO. Showtime, su- 
per stations, sports and 
movies worldwide. 



We don't just 
sell Information! 
We Manufacture 
Hardware! 




Fromottshora oil rrcjs, 
data links lo hor.nK 
and backyard instal- 
lations, wa wrote 'ho 
book. Constantly upr 
dated, our 94 Pag* 
technical Information book and catalog- gi ves you all 
> the facts. Inexpensive dishes, feeds, telem- 

etry software, kits and more. Recom- 
mended reeding by NASA, Tha Office 
of Consumer Affairs and quality com- 
panies like Rockwell/Collins. Send 
$7.95,^! cau 

24-hit. C.Q.D. Hotline 
- 1 P05J K9-7SO0 

°SPACECOAST 

RESEARCH CORPORATION 

PO. Box 442-E, Altamorite Spgs, FL 32701 




Enjoy Satellite TV Now 




tetter than Cable TV— Over 200 TV and radio 
services. Why waste money? Learn the whole 
story and build a video system the family can 
enjoy. No commercials, FREE movies, sports 
and Vegas shows— worldwide, crystal clear 
reception connects to any TV set. Big (8x 11 in.) 
book loaded with details, photos, plans, kits — 
TELLS EVERYTHING! Satisfaction Guaranteed. 

Sand S7.95 T00AT! Add S2.00 tor 1st class (air mail) or call 
our 24 Injur C.O.D. rush order line (305) 862-5068 
GLOBAL ELECTRONICS, 
P.O. Box 219-E, Maitland, Florida 32751 



CATCI I ITC YflCIOM 
SATPI I ITF VIRION 

SATELLITE VISION 

W* rrmnuli^luro LIU rsign«s1 ipac S-flrrtttf d*1i i video 
dith in ma work! *%m gainl Wi a\ma tall direct. 
I m me j i »i p daliYery or you pick up. Compleie j 

daiaNi Including ulglhta TV JnlormtEion, Ql)' 
aiming tarvle* and ducount ■ch+dufe Send 
11.25 Tor .ooiligt- a Handling 
UK TIGER TENNAS C 

PC BOkSCI 
CtiHlbairy. Florida 1270? 




CB EQUIPMENT 



LIMITED quantity of Motorola 40-chanriel remote 
CS radios w/o mikes. These are a closeout of new 
D84Y18B8G6A radios made for 78-79 Lincoln/ 
Mercury/Ford automobiles. Shipping is prepaid 
and orders received will be shipped within 24 
hours. Send cashier's check or money order for 
$70 to GUY GRIDER CB, 220 SE 69th, Oklahoma 
City, OK 73149 



I Solar Power I 




Solar Powered AM Radio 

Plica i[ in Ifta su whine arm lulon lo you 
lavorite atation 1 Features oooa quality 
volume and lone from Cuilt-in speaker 
Compifio and raady to oparace Makea a 

un,q u . iii'S24.95 SolarPanels 

Converts surviigni directly mic 

ateelricny Eo power small fans. 

pumps, radios, recharge batteries, etc. 

12V I25MA 343.00 /12V 500MA S150.00 

Special 9V 30MA Small Panel 

For co we ring transistor radiOS. 
calculators §12,00 

Silicon Solar Cell 
Experimenters Assortment 

Each cell converts sunJighi into 
electricity. Assortment contains one 
wnole 2 inch cell. 5 odd shaped pieces 
and a small moto* $7.95 




•V 



Sound Effects Generator Basic Kit 

Maw its possi&le to build your own sound effects generator 
wiihou: spending a fortune, We supply you witM |h#Tl76477 
sound ch>p plus an etched and drilled glass epoxy PC board 
with scnematic and layout instructions This board makes it 
simple to build a generator capable of phaser sounds, 
locomotive, sirens, airplants, clocks, ate. Does not require dip 
switches or other e*perL$iv& unusual components. You 
supply a few standard resistors, capa&lors. suvfEchas, pots. 
speaker 2N2222 transistor ano 9V battery. 

C239S3 Basic Kil Ednliininfl Tl76*T7. ^^3 

Only $5,95 FC bru/d and iristructioni 

2*C222 Transutof lor above C23364 .39 each 



t 



120 VAC 
Xenon 
Strobe Kit 

Complete vanablfl 

rale si robe Jigtit kit 

Comams. 

an parts, i •*$ 

PC board. 

Fine cord X 

•nd 

inslruclions 

C2307: S7,S0 



i< 



J" 



Wheel of Fortune 

Popular game device um 
LCDs, transrstors. and IC 
so give trie affeci op a bright 
red ball spinning around 
numbers. Unii. emus sound as 
bill iptnis and finally stepson 
■ number Incl. all parts. 
FaccpijLi? 4, PC board 



C23S-D6 SB.S9 



41% 



CHANEY 
^hT electronics inc. 



P.O. BOX 2703S 
PENVER r COLORADO K2Z7 



P«iOne Order* 
a:j -::■■■-•- 



• Minimiatn AD Order S6 00 

■ Pla-atW include Si 50 lor posia^e 

■ VISA UC accepted 

* Phont rjrcJ«TS art urtl-eo m* 
''ce cMti'vg of uniqut tltms 



CIRCLE 20 ON FREE INFORMATION CARD 



LONG PLAY 
10 HOUR TAPE 
RECORDER 



Top quality AC-DC cassette 
recorder, modified to provide 
5 continuous hours of re- 
cording and playback of true 
fidelity, distortion-free sound 
on each side of cassette for 
a total of ID flours. Unit has 
many special built-in fea- 
tures. TDK DC ISO cassette 
supplied. 




$125.00' 



PHONt RECORDING ADAPTER 



Record incoming and outgoing 
calls automatically with this all 
solid state unit connected to 
your telephone jack and tape 
recorder. Starts recording when 
phone is lifted. Stops when you 
bang up, making a permanent 
record. Easily installed. No 
monthly charges. ... _._. 

FCC APPROVED $24.50* 



VQX VOICE ACTIVATED 
CONTROL SWITCH 




Solid state. Self contained. Excel- 
lent adjustable sensitivity. Voices 
or other sounds activate and con- 
trol recorder. Uses recorder mike or 
remote mike. 



2*4 i 1% n H" 



$24.95* 



tf 



Phone call Adapter $24,50*, VOX S24.95V (* plus 
$1.00 ea. shipping & handling), 10 hi. Recorder 
$125,00' ('plus J4-00 shipping S handling), Cali- 
fornia residents add tax. Mail Order, VISA, M/C, cod's 
okay, quantity discounts available. Money back guar. 
Free data. 

AMC SALES, Dept. 19 9335 Lubec St.. Bei 929 
Downey, CA 90241, Prune 12131 669-8519 
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ismsaij the first name in Counters ! 



9 DIGITS 600 MHz $129i TTipn 

WIRED 




SPECIFICATIONS: 



f BICES 
CT-«»irtd.i j**r« 

crwKLiwdirpi 



•nrtf lll"i 



OV ". Minn* pour Cfcrt 



The CT-90 Es the mast versatile, feature packed counter available for less 
than £300.00! Advanced dc-sign Features include three selectable gate times-, 
nine digits, gale indicator and a unique display hold function which holds the 
displayed count after the input signal i s removed Also, a 1 mHz TCXO time 
bate is used which enables easy zero beat calibration checks against WW V, 
Optionally, an internal nicad battery pick, external time base input and Micro- 
power high stability crystal oven lime base are available The CT-90, 
performance you can count on! 



Range: 
Sensitivity: 



Display; 

Time basi 



20 Hzto600MHi 

Less than lO MV to 1 50 MHz 

Less than 50 MV to 500 MHz 

0,1 Hi (10 MHz range) 

1.0 Hi (60 MHz range) 

10 Hz (500 MHz range) 

9 digits 0,4" LED 

Standard- 10.000 mHi, L.O ppm 20-40'C 

Optional Micro-power oven*, 1 ppm 20-40* C 

S-J5 VAC * 250 ma 



7 DIGITS 525 MHz $99f IRED 

SPFCTFTCAT1QN& 




Ranae: 
Sensitivity; 

Resolution; 



Display: 
Time owe; 
Pawn: 



20 Hi to 525 MHi 

Less than 50 MV to 150 MHi 

Leu than 150 MVto500 MHi 

1.0 Hi (5 MHltanp:) 

10,0 Ha (50 MHiruige) 

100.0 Hi (500 MHi range) 

7 di|i«0.4" LED 

1.0 ppm TCXO 20-WC 

12 VAC® 250 mi 



The CT-70 breaks the price barrier on lab quality frequency counters. 
Deluxe features such as three frequency ranges - each with pre- amplification, 
dual selectable gate limes, and gate activity indication make measurements a 
snap. The wide frequency range enabies you EO accurately measure signals 
rrenn audio thru UHF with 1 .0 ppm accuracy -that's .000 1 %', The CT-TO is 
the answer to all your measurement needs, in the Held, lab or ham shack. 



PRICES 

CT-70 wired, I yearwananty S99.95 
CT-70 Kit, 90 day parts war- 
ranty 84.95 
AC- 1 AC adapter 3.95 
BP-l Nicad pack + AC 
adapter/charger 12,95 



7 DIGITS 500 MHz $79^ 

WIRED 




PRICES; 




MINI- 100 wired, 1 year 




warranty 


S79.95 


MINI- 100 Kit, 90 day pan 




warranty 


59.9S 


AC-Z Ac adapter for MIN1- 




100 


3.95 


BP-Z Nicad pack and AC 




adapter/ charger 


12.95 



Here's a handy, general purpose counter that provides most counter 
functions al an unbelievable price; The MINI- 1 00 doesn't have the full 
frequency range or input impedance qualities found in higher price units, but 
for basic RP signal measurements, it can't be beat! Accurate measurements 
can be m ade from I MHz all the way up to 5 00 MHz with excellent sensitivity 
throughout the range, and the two gate times let you select the resolution 
desired. Add the nicad pack option and the MINI- 1 00 makes an ideal addition 
to your tool bo* for "in-the- field" frequency checks and repairs. 



SPECIFICATIONS: 



Range; 

Sensitivity: 

Resolution: 

Display 
Time base: 



I MHz to 500 MHz 
Less than 25 MV 
[00 Hz (slow gate) 
1.0 KHi (fait gate) 
7 digits, 0.4" LED 
2>Q ppm 20-40'C 
5 VDC ® 200 ma 



8 DIGITS 600 



MHz $159f IRED 




SPECIFICATIONS: 



Resolution: 

Display: 
Time base: 
Power 



20 Hz to 600 MHz 
Less than 25 mv to 1 50 MHz 
Leu thai. 150 mv to 600 MHz 
1.0 Hi (60 MHz range) 
10.0 Hz (600 MHz range) 
8 digits 0.4" LED 
2.0 ppm 20-4O*C 
110 VAC or 12 VDC 



The CT-50 is a versatile Ub bench counter that will measure upto600 MHz 
with 8 digit precision. And, one of its best features is the Receive Frequency 
Adapter, which turns the CT-50 into a digital readout for any receiver. The 
adapter is easily programmed for any receiver and a simple connection to the 
receiver* & VFO is all that is required for use. Adding the receiver adapter in no 
way limits the operation of the CT-50, the adapter can be conveniently 
switched on or oft The CT-50, a counter that can work double- duty! 




PRICES: 



CT-50 wirc4 1 year warranty 


S159.95 


CT-50 Kit, 90 day parts 




warranty 


119.95 


RA-1, receiver adapter kit 


14.95 


RA-1 wired and pre-program- 


%' 


med (send copy of receiver 


■ 


schematic) 


29-95 



r y« t*» 



DIGITAL MULTIMETER $99 f IRED 




PRICES: 




DM- 700 wired, I ycarwerranty 


S99.95 


DM-700 Kit. 90 day pans 




warranty 


79.95 


AC- 1, AC adaptor 


3.95 


BP-3, Nicad pack +AC 




adapter/ charger 


19.95 


MP-1, Probe kit 


2.95 



The DM-700 Offers professional quality performance at ahohbyLst price. 
Features include; 26 different range* and 5 functions, all arranged in a 
convenient, easy to use format. Measurements are displayed on a large V-': 
digit, tff inch LED readout with automatic decimal placement, automatic 
polarity, overrange indication and overload protection up to 1250voltsonall 
ranges, making' it virtually goof-proof! The DM -700 looks great, a handsome, 
jet black, rugged ABS case with convenient retractable lih bail nukes st flin 
ideal addition to any shop. 



SPECIFICATIONS: 



DC AC volts: lOOuV to 
DO AC 



current 

Resistance: 

Input 

impedance: 

Accuracy 

Powcc 



K V. 5 ranges 

0.1 UA to 2,0 Amps, 5 ranges 

0- 1 ohms to 20 Megohms* 6 ranges 



10 Megohms, DC/ AC volts 
10.1% baste DC volts 
4 'C cells 



AUDIO SCALER 



For high resolution audio measurements, multiplies 
UPin frequency. 

• Great for PL tones 

• Multiplies by 10 or 100 

• 0.01 Hz resolution! 

$29.95 Kit S39 r 95 Wired 



ACCESSORIES 

Telescopic whip antenna ■ BNC plug S 7.95 

High impedance probe, light loading ...... *....'. .-. 15.95 

Low pass probe, for audio measurements 1 5.95 

Direct probe, general purpose usage ♦ * . . , * . . - ♦ .'..*... . ♦ ...... . 12.95 

Tilt bait, for CT 70. 90, MINMOO 3.95 

Color burst calibration unit, calibrates counter 

against color TV signal , T 14.95 



COUNTER PREAMP 

For measuring extremely weak signals, from 10 to 1.000 I 
MHi- Small skc, powered by plug ttMjformer-ircduded. 

• Flat 25 ub gain 

• BNC Connectors 

• Great for sniffing RF with pick-up loop 

S34.95 Kit £44.95 Wired 



;-i liv.i, !l ! .in li iv. i i :. 

2575 BAIRD RD. • PENF1ELD, NY 14526 



PHON L ; ORDERS 
CALL 716-586-3950 



" ,r rvkimd Add 5S tot (.hipping ' 
er'SID 0v*r4aaiadd t 5" COD add 
..d*i.liQ oddil 5Q Mr '•udkn* add ?S m* 
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LASER VIDEODISC 

continued from page S3 



R3013, Output at pin 4 is applied through 
a 540-nanosecond delay line, DL5 103, to 
pin 4 of the Video Demodulator II 
module. Here the composite video sig- 
nal is applied to point A of the electronic 
dropout switch. 

The 64-microsecond delayed video- 
FM signal is applied via pin 17 to the 
FM demodulator stage of the Video De- 
modulator II module. Its composite 
video output is available at Pin 1 and is 
applied to a video amplifier. The fre- 
quency response of that amplifier rolls 
off at 2.6 MHz because the 64-micro- 
second delay line (DL5101 in Fig. 6) 
cannot pass signals above that frequency. 
As a result, dropout corrections occur 
in black-and-white only. The effect, 
however, is not noticeable on the TV 
screen because of the small areas of the 
picture involved. Gain control R3013 
controls the gain of the video amplifier. 
The video input is applied to point B of 
the dropout switch and can be monitored 
at the test point on Pin 10 of the Video 
Demodulator II module. 

The electronic-dropout switch there- 
fore receives a 540-nanosecond delayed- 
video signal at point A and a line-delayed 
composite video signal at point B (64- 
microsecond delay). The voltage at pin 



to 
a 

z 
o 

IT 

5 



15 determines which of those signals 
will be applied to the electronic burst 
switch. When a dropout occurs, the 
voltage at pin 15 goes high and creates a 
dropout pulse for the duration of the 
dropout. The dropout switch, normally 
in position A, receives the undelayed 
video signal (540 nanoseconds). How- 
ever, when a dropout pluse is present, 
the dropout switch moves to position B 
and receives the delayed (64-microsec- 
ond) video signal. The selected signal 
leaves the module at pins 7 and 1 1 . 

The undelayed video signal is actually 
delayed by 540 nanoseconds— the time 
required for the dropout circuitry to re- 
spond to the actual dropout. The actual 
time difference between the two types 
of video signals is 64 microseconds less 
540 nanoseconds, or approximately 
63.5 microseconds, the true scan time 
of one horizontal raster line. 

The electronic burst switch in the 
Video Demodulator I module is used to 
maintain the 180-degree phase difference 
in the 3.58-MHz chroma (color) signal 
from frame to frame during special 
mdoes of operation, such as st til-picture, 
reverse, fast forward, etc. The chroma 
signal is normally 180 degrees out of 
phase from track to track on the video- 
disc. That relationship is also true from 
frame to frame on norma! TV broad- 
casts and its- purpose is to cancel 3.58- 
MHz interference. However, when the 



PTOUCT YOUR CAR 
AfiKINSl AUTO THEFT 
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ctip***. *W^ Electronics 
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Come on, treat yourself— and save money, too. 
Subcribe to Radio-Electronics today, and make 
sure you get all ot the most interesting, most ex- 
citing and authoritative electronics reporting in 
any magazine, month after month. Don't miss a 
single one of the upcoming issues jam-packed with 
new-equipment test reports, projects to build, ser- 
vicing ideas, and news of solid state, computers, 
hi-fi, hobbies and everything electronic. Save 
money, too — as much as $5 off the newsstand 
price when you subscribe to Radio- Electronics. 
Come on, you deserve it — check off the money- 
saving offer you prefer on the handy coupon, and 
start enjoying Radio- Electronics every month. 




Get The Authority — Every Month 

Name (Please print) 



40CG 



Address 



City 



Zip 



Indicate the offer you prefer: 

O 1 Year— 12 issues ONLY S13.00 
(You save $2.00 off newsstand price.) 

□ 2 Years— 24 Issues ONLY $25.00 

[Save More! $5.00 off newsstand price.l 



EXTRA SAVINGS If you enclose payment. 
Q Payment enclosed (send two extra issues per year) 

D Bill me 

□ Check here if you are extending or renewing your 
subscription. 



Q 1 



< 

en 



Extra Shipping: Canada S3.UO per year, all other countries SS.OO per year. 

Mail to: Radio-Electronics 

SUBSCRIPTION DEPT., P.O. BOX 2520 BOULDER, COLO. 80322 



same track is being played over and 
over again, the chroma signal would 
not be out of phase from frame to frame. 
To introduce that phase difference, the 
signal is therefore delayed by 140 nano- 
seconds during alternate revolutions 
when still-picture viewing is called for. 
That delay is equivalent to one half of a 
3.58-MHz period. The electronic burst 
switch switches the delay line DL5102 
in or out depending upon the viewing 
mode being used (still picture, reverse 
play, fast forward, etc.). 

The resultant composite video signal 
is then fed to a Video Processor module 
and to a Reference Control module, as 
shown in Fig. 8. A video-muting input 
at pin 16 blanks the video signal during 
return of the laser beam to the inside of 
the disc and during initial turn-on. The 
video signal is also processed by the 
DC clamp circuit that clamps the video 
signal to the correct DC level. 

Composite video is clipped in the 
Reference Control module by the 
amplifier/clipper stage. The resulting 
clipped video contains the digital code 
that represents the picture or frame 
number. That code is applied to the de- 
coder block on the Mode Control 
module. A video generator actually 
creates the separate video signal for 
displaying the picture number. A video 
signal that provides a gray background 
behind the numbers on the screen is 
also generated by those circuits. Those 
video signals are then applied to the 
2nd video amplifier at pins 7 and 1 1 of 
the Video Processor module and the 
resultant video is then applied to the 
Rf Modulator as well as to the rear- 
panel monitor jack, via an emitter fol- 
lower. 

As elaborate as that video and audio 
processing circuitry may seem, it is 
really only one half the story of what 
takes place inside the new optical-laser 
video disc players. Fully as much elec- 
tronic circuitry (not to mention the pre- 
cision mechanical system) is associated 
with the servo-control circuitry that 
performs such functions as turntable 
motor control, tangential-tracking mir- 
ror control, radial-tracking mirror con- 
trol, slide-drive control, objective- lens 
control (focus) and tum-on sequence 
logic. All of which makes the new video- 
disc players an almost miraculous 
achievement when one considers that 
they don't cost much more than many 
audiophiles spend for a super-perform- 
ing audio turntable. R-E 
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Aba H Mt| Licenced by Sinclair Research Ltd. ^_ 

Microcomputer 

for everyone at 
a Micro Price 



The LMierofkeJ 



The unique 

and valuable 

components of the MicroAce 

The MicroAce is not just another personal 
computer. Quite apart from its exceptionally low 
price, the MicroAce has two uniquely advanced 
components: the powerful BASIC interpreter, and 
the simple teach yourself BASIC manual. 

The unique versatile BASIC interpreter offers 
remarkable programming advantages: 

• Unique 'one-touch' hey won) entry: tin 
MicroAce eliminates a great deal of 
tiresome typing. Key words (RUN, PRINT, 
LIST, otc.l have thoir own singie-koy entry. 

• Unique syntax check. Only lines with correct 
syntax are accepted into programs. A cursor 
identifies errors immediately. This prevents 
entry of long and complicated programs with 
faults only discovered when you try to run 
them. 

• Excellent string -hand ling capability — takes up 
to 26 string variables of any length. All strings 
can undergo all relational tests le.g. 
comparison). The MicroAce also has string 
input — to request a line of text when 
necessary. Strings do not need to be 
dimensioned. 

• Up to 26 single dimension arrays. 

• FOR/ NEXT loops nested up 26. 

• Variable names of any length. 

• BASIC language also handles full Boolean 
arithmetic, conditional expressions, etc, 

• Exceptionally powerful edit facilities, allows 
modification of existing program lines. 

• Randomise function, useful for games and 
secret codes, as well as more serious 
applications 

• Timer under program control. 




• PEEK and POKE enable entry of machine code 
instructions, USR causes jump to a user's 
machine language sub- routine. 

• High-resolution graphics with 22 standard 
graphic symbols. 

• All characters printable in reverse under 
program control . 

• Lines of unlimited length. 

'Excellent value' indeed! 

For just $149.00 (including handling charge) you 
get everything you need to build a personal 
computer at home... PCB, with IC sockets for all 
iCs; case: leads for direct connection to a cassette 
recorder and television Iblack and white or colorl; 
everything! 

Yet the MicroAce really is a complete, powerful, 
full-facility computer, matching or surpassing other 
personal computers at several times the price. 

The MicroAce is programmed in BASIC, and you 
can use it to do quite literally anything, from playing 
Chess to managing a business. 

The MicroAce is pleasantly straightforward to 
assemble, using a fine-tipped soldering iron. It 
immediately proves what a good job you've done: 
connect it to your TV ... link it to the mains adaptor 
... and you're ready to go. 

Fewer chips, compact design, 
volume production-more power 
per Dollar! 

The MicroAce owes its remarkable low price to its 
remarkable design: the whole system is packed on 
to fewer, newer, more powerful and advanced LSI 
chips. A single SUPER ROM, for instance, contains 
the BASIC interpreter, the character set, operating 
system, and monitor. And the MicroAce IK byte 



- a new generation of 
miniature computers 

A COMPLETE COMPUTER 
for $149.00 for 1K Kit 

Post and Packing FREE 

(Add 6% Tax for Shipments inside California) 

RAM (expandable to 2K on board I is roughly 
equivalent to 4K bytes in a conventional computer 
— typically storing 100 lines of BASIC. (Key words 
occupy only a single byte.) 

The display shows 32 characters by 24 lines. 

And Benchmark tests show that the MicroAce is 
faster than all other personal computers. 

No other personal computer offers this unique 
combination of high capability and low price. 

The MicroAce teach-yourself 
BASIC manual. 

If the features of the BASIC interpreter mean 
little to you-don't worry. They're all explained in the 
specially- written book free with every kit! The book 
makes learning easy, exciting and enjoyable, and 
represents a complete course in BASIC 
programming-from first principles to complex 
programs. (Available separately-purchase price 
refunded if you buy a MicroAce later.) 
A hardware manual is also included with every kit. 

The MicroAce Kit: 

$149.00 with IK COMPLETE 

$169.00 with 2K 

Demand for the MicroAce is very high: use the 
coupon to order today for the earliest possible 
delivery. All orders will be despatched in strict 
rotation. If you are unsuccessful in constructing 
your kit, we will repair it for a fee of $20.00, post and 
packing FREE. Of course, you may return your 
MicroAce as received within 14 days for a full 
refund. We want you to be satisfied beyond all 
doubt - and we have no doubt that you will be. 



ZSO A microprocessor Sockets for 
chip, widely recognised TV, cassette 
as the best ever made. recorder, 
i power 

1 Expansion WW 

1 Connector UHFTV 1 SUPER 

| i modulator ( ROM. 


1 \ Clock. 1 


RAM I 

chips \ 


f Rugged, 
[ flush. 
Keyboard 



Your MicroAce kit 
contain*.. . 

• Printed circuit board, with 
IC sockets for all ICs. 

• Complete components set, 
including all ICs-all 
manufactured by selected 
world-leading suppliers. 

• New rugged keyboard, 
touch -sensitive, wipe- clean. 

• Ready-moulded case. 

• Leads and plugs for 
connection to domestic TV 
and cassette recorder. 
(Programs can be SAVEd 
and LOADed on to a 
portable cassette recorder. ) 

• Mains adaptor of 600 mA 
at 9VDC nominal 
unregulated. 

• FREE course in BASIC 
programming and user 
manual. 



JOIN THE REVOLUTION - DON'T GET LEFT 
BEHIND - ORDER YOUR MICRO ACE NOW!! 



Send Check, Money Order or quote your Credit Card No. to: 
MicroAce 1348 East Edinger, Santa Ana, California, Zip Code 92705. 
or phone, (714) 547 2526 quoting your Credit Card Number. 



Quantity 



Description 



Unit Price 



TOTAL 





MicroAce Kit IK 


$149,00 






MicroAce Kit 2K 


$169.00 






Manual 


$10.00 






1K Upgrade Kit 


$29.00 




add 6% 


IS inside California 
TAX 


TOTAL 





Amex, 
Diners 
Check 

Money Order 
J Master Charge 
Visa 
Card No 



Exp. Date- 



■"■ 



City. 



.State. 



.2p. 
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ILP AUDIO MODULES 

A new concept in audio design 
Compact high performance modules 
Ideal for * Home music systems 

* Subwoofers and bi-amplification 
' Musical Instrument amplification 

* Professional sound reinforcement 

MODULAR SYSTEMS 
APPROACH ALLOWS YOU TO 
BUY ONLY WHAT YOU NEED! 

* Stereo or Mono, you decide wattage 

* Basic power or with preampliflcation 

* Start simple, expand when you need 

to * Design your own custom cases 

FULL FIVE YEAR WARRANTY 
Power Amplifiers 

* Built-in haatsinks 

* Protected circuitry 
•No external parts 

required 

* 5 simple 

connections 
HY50 30 watts RMS $28.95 

High performance amp with rugged aluminum heat- 
sinks. Measure only 4 x 2" x "thick I Mounts with 
2 screws. Gives 30 watts RMS at 0.02% distortion. 
Response 10 — 45 KHr. 4 to 16 ohms. ± 25 V/2A. 
HY30. 15 watts RMS Size/specs as HY50. 20 VGA. 25.85 

HY200 120 watts RMS $79.95 

High performance amplifier with 
large heatsink area for cool opera- 
tion. Fully protected circuitry. Distor- 
tion only 0.01% at 120 watts RMS (1 
KHz) Response 10 Hz — 45 KHz. &N 
ratio 100 db. Only five connections. 
Amazingly compact — only 4 Vi" x 
4" x 2 D. Mounts with 2 screws. 
Requires ±45V73A, 
HY120. 60 W RMS. Specs/size as HY200. 35 V/2A. 59,95 

HY400 240 Watts (4 ohm). Double the power, 
double heatsink area! Same specs as HY 120/200. May 
be used Into B ohms at reduced output. >nn or 

4" x 4Vi" x 4". ±45V74A *S».30 

HY400 bridging circuit for 430 watts ivailabla 1981. 



preAmpllflers 



HYM Stereo 



HY8 



$48.95 Moro 
$25.95 

Inputs for RIAA pnono, tape with monitor, tuner, aux- 
iliary and microphone; full tone control circuitry, in- 
credible performance: Response DC to 100 KHz. 
distortion 0.05%, SN 90 db. Output to 4.5 V RMS. Sup- 
plied with edge connectors. Compact. Reliable. Inter- 
nal voltage regulation — use from. 15 to 50 V safely! 
May be used In multiples for PA, Instrument mixers 
etc. Order optional pod's to extend edge connectors: 
BS (for HY6) $3.75 and BM (for HY66) S4.7S 



Power Supplies 



Circuit boards with all components plus TOROIDAL 
transformers (except PSU30 and 36). Toroidals are half 
the size and weight of conventional transformers- and 
are quieter and more efficient. Note: HY6 and HY56 
can also be powered from any supply. 

PSU50 tori or2 HY50 *33,«0 

PSUMfoM HY120 151.00 

PSU70 fori or2 HY120 J84.00 

PSU90 fori HY200 W5.50 

PSU1B0 lor 1 HY400 or 2 HY200 W8.50 

PSU36 for 1 or2 HYM M3.60 

PSU30 for 12 HY6 or B HY66 $22.95 

Telephone Order (716) 849-0735 
DEALER AND OEM ENQUIRIES INVITED 
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GLaOSTOflB Electronic* 
901 Fuhrmenn Blvd., Buffalo N.Y. 14203 

Name 



Address . 



City Zip 

Please send 

Ami. enclosed 

Check ( ) MfO( ) Visa( ) 
Number Exp 



m,'c( ) 



In Canada: Qtadatone Et*ctr onlci, Toronto, Ontario 
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— Sabtronics ...........,.,,„...,,..... 13 

52 Shure Brothers Inc 80 

53 Simpson Electric Company 39 

45 Simutek Computer Products 79 

— Sinclair Research Ltd 27 

42 Solid State Sales _ 104 

— Spacccoast. 106 

— Surplus Center-,.......,....,....*.......... 104 

10 Tab, Electronics Book Club 71 

60,61 Triplett Cover 2 

— USI 104 

39 Vector 72 

— Wersi 83 

31 Zenith Radio Corp 22-23 



PUC OUMT TKHty DEALER A30I 
COM^UrU 1HCIMIITS 




I Discount * 

on TRS-80's 

36-3001 *K Color (36*0. 00 

26- 1062 16K III 868.00 

36-4002 64K 1 DRIVE. .. 3M0.O0 
1800- 841 .0860 toll nil 

MICtO MAHAOIMINT SYSTEMS, INC. 

Do^nrowft PIqiq Shopping Ctnttr 

IIS C SKond A* . S.W. 

Co.ro. Georgia 31728 

mi\ 377TIKHJO Phon»Ho, 



NOISE FILTER 

continued from page 44 



minimum. A further advantage pro- 
vided by multiple notch-filter tech- 
niques, is that the worst possible adjust- 
ment is limited to between 8 dB and 10 
dB of attenuation. If a sliding cut-off 
filter were used, that might not be the 
limit and the error induced could be in- 
tolerable. 

With the ASRU, the maximum per- 
missible error can be set by the user 
and the possibility of obtaining an 
unnatural response— where a low- 
frequency band might be attenuated 
more than a higher-frequency one — is 
avoided. The noise-reduction control 
and the spectral-tracking concept with 
feedback are two features that make 
the operation of the ASRU so effec- 
tive, yet free of side effects. 

Next month, we will provide the cir- 
cuit details for both the noise reduction 
and dynamic range expander portions 
of the ASRU. The construction details 
will also be given. R-E 



D4 SYSTEM 



discwasher ' 



1 


D4 




Hi-Technology 
"ecotd Cleaning F |u, ° 

SEE DIRECTIONS 
AND CAUTION OTHf B S"» ^ 
^'Contents l 25 fl oz t36 9 7cC1 





A NEW STANDARD 
OF RECORD CARE 



NEW D4 FLUID 

Inherently more active against record contamination. 

Inherently safe for record vinyl. Preferentially 

absorptive formula carries all contamination off the record. 

NEW D4 FABRIC 

Unique directional fibers preferentially remove fluid 
and contamination. D4 fabric results in clearly better 
cleaning, better drying and ultimately residue-free surfaces. 

UNMATCHED VALUE 

The Discwasher D4 System is enhanced by the durability 
and aesthetics of the hand-finished walnut handle. 
Included in the D4 System are the DC-1 Pad Cleaner and 
new instructions. 



discwasher" 



PRODUCTS TO CARE FOR YOUR MUSIC 

Discwasher, Inc., 1407 N. Providence Rd., Columbia, MO 65201 
CIRCLE 82 ON FREE INFORMATION CARD 





In one year our K 4 P antenna 

has become the largest selling 

CB antenna in the 'world! 



1. It's more 
expensive . . . 

$4«. 50 



It's made 
better. . . 



suggested retail 



And when you 

pay more, 

you expect more! 



MORE PERFORMANCE 

The K40 is guaranteed to 
transmit further or receive 
clearer than any antenna It 
replaces. We know it will. 
We've tested it with 771 
CB'ers just like you for one 
year, 

MORE FLEXIBILITY: 

You can fit your K40 to any 
mounting surface, it will fit 
any vehicle you'll ever own! 
That includes choppers, dune 
buggies, gutters, mirror 
mounts. luggage racks.trunks, 
hatchbacks, through roofs, 
semis, pick ups and RV's. 

MORE QUALITY: 

It's not imported. Ifs not 
made in Taiwan, Korea or 
Japan. It's American made in 
an American town. It's made 
with better materials that 
cost more and by profession- 
al people we pay more. And 
we designed it right 
here in the U.S.A. 



'Including option- 
al mounts at extra 
cost. 



...This 

Antenna 
is so 
DYNAMITE 
yon receive a . . . 




O. It's proven best! 

...Here's what the leading CB 
publications said. 

CB TIMES: "... it's not often that a product bursts onto the mar- 
ket scene, dominates and improves CB'ing for everyone. American 
Antenna and the K40 are doing it— repeated tests showed the K40 
could out-perform the major competitive brands." 
RADIO-ELECTRONICS: "The results of our tests showed 
that, in three different positions of the monitoring receiver, the 
model K40 equaled or out-performed the competitive antenna 
Apparently, American Antenna's advertising is not merely Madison 
Avenue showmanship." 

PERSONAL COMMUNICATIONS: an impressive 

95% of the trials, the K40 out-performed the existing mobile anten- 
nas We had to try one for ourselves. 

". . . in every case, the K40 either equaled or out- performed Its 
competitor, 
"No ifs. ands, or puts! The K40 Antenna from American Antenna would have to 
be just about the best antenna around. 

CB MAGAZINE: "Introduced in October, 1977, the K40 quickly became the 
top seller and in mid 1 978, became the number one selling antenna in the nation.' 1 

...Here's what CB'ers all 
across the country said. 

ANTENNA SPECIALISTS: ". . truck driver and CB'er for 

10 years .. 50% further than my M410 'Big Momma'." 

— J.H. Colletl, 207 McFee, Bastrop, LA 

AVANTI: "I'm an electronic technician with a Second Class 
FCC license . . , 1 was able to transmit 70% further and tune 
the SWR 75% lower than my Avantl." 

— H.R, Castro, VRB, Monserrante D-67, Salinas, Puerto PKo 

PAL: ", . . 20% better in transmission and 
reception than my 5/8 wave Pal Firestik." 

— John A. Blum, Box 4 46, lellenotpte, PA 

SHAKESPEARE: ". . . I've been a CB'er for 
three years and the K40 is the best I've ever 
had. Better in reception and transmission than 
my Shakespeare." 

— H. Bacrtert Jr., 1 5 King Art. Park Ridge, NJ 

HUSTLER: "Compared to my Hustler XBLT- 
4, the K40 can consistently transmit 40% 
further and the reception was better. The K40 is 
the perfect way to complete a CB system." 

-Jerome R. Brown, 7800 S. Linear. Burbank IL 



(SPECIAL NOTE) 

IF YOU'RE A 



iUUUiU 




Our K40 Dealers will be hap- 
py to sell you any o( the older 
Hid less expansive an- 
tennas that are cueat bar- 



AMERICAN ANTENNA 

ELGIN.IL 60120 



COPYRIGHT AMERICAN ANTENNA 1978 




POWER! 



. Sold exclusively by 



American K 40 Dealers throughout the U.S. & Canada, 



*CLE 22 ON FREE INFORMATION CARD 



